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INTRODUCTION
Less than a hundred years ago Napa Marsh was one of the most
extensive wetland systems in the San Francisco Bay Area, providing
habitat resources for millions of migrating waterfowl and shorebirds.
As with other wetlands around the bay, the encroachment of human
settlerrlents, prompted by needs for space and "productive" land, has
resulted in replacement of major areas of the historic Napa Marsh
by other land uses. However, unlike some other "reclaimed" and
developed bay wetlands, the former Napa marshlands retain for the
most part a pastoral aspect, having been converted largely into
salt ponds and agricultural fields.
Only within the past two decades have there been more drama-
tic and destructive incursions into the marshes, in the form of
industrial, commercial and residential developments. As demands
continue to be made, especially on the eastern portions of the
Napa Marsh, it becomes increasingly important to take stock of the
natural and cultural resources that still exist within the boundaries
of the historic Napa Marsh, so that future land use decisions can be
made in full recognition of the need to protect those resources.
One of the objectives of this report is to document not only
the ecologic/biological resources of the Napa Marsh but also the
aesthetic, recreational, and productive (such as agriculture and
salt production) resources of the 73 square miles that once made up
a network of wetlands and sloughs ·and rivers. Thousands of people
cross portions of the marsh by automobile every day, undoubtedly
assimilating in largely unconscious ways the daily and seasonal
ebb and flow of light, colors, birds, clouds and tides. And yet,
few stop to consider its value and even fewer have visited or
savored its interior waterways and remaining natural marshlands.
This report has a second set of objectives: that is, to des-
cribe the range of human demands which increasingly threaten parts
-1-
of the marsh, and to make recommendations which focus on specific
problems and offer positive solutions. The recommendations essen-
tially take three forms: preservation and/or acquisition of the
most vulnerable parts of the marsh; enhancement of areas that can
be restored to tidal action to become once again viable marshland;
and protection of the residual values of lands some of which are now
committed to other uses but still offer marginal or supplemental
habitat to resident and migratory wildlife. It is hoped, then,
that this report will be useful to planners, to administrators, to
landowners, and to others whose interests are diverse, serving as a
guide to decisions which concern both conservation and appropriate
development of the Napa Marsh.
The report is part of a series of studies of critical California
coastal wetlands which have also been addressed to the practical
need for management solutions. In addition, this series offers an
information resource--in the form of compilations of technical
data, interpretive descriptions, and bibliographies--for each of
the coastal wetlands which have been identified as critical. This
additional information regarding other California coastl wetland
resources and their administration may be obtained from the other
reports in the "Coastal Wetland Series" prepared by the California
Department of Fish and Game.
-2-
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SUMMARY
The Napa Marsh, a complex of tidal marshes, sloughs, rivers
and reclaimed marsh used as agricultural lands, is located approx-
imately 27 miles north of the City of San Francisco. The marsh
covers roughly 73 square miles. The cities of Sonoma and Napa lie
just north of the marshes; the City of Vallejo, at the eastern edge.
The southern edge of the marsh borders San Pablo Bay, the northern
arm of San Francisco Bay.
It is estimated that 75% of the original marshlands around San
Pablo Bay have been converted to agricultural use. Within the
approximately 46,700 acres of the present Napa Marsh area, 17,953
acres are reclaimed lands used for agriculture; 10,000 acres are
salt production ponds; 5,400 acres are open water (sloughs and
rivers); and 7,800 acres are natural marsh.l!
The northern end of the marsh lies in the drowned alluvial
valleys of Sonoma Creek and the Napa River; the southern portion
combines the deltas of these watercourses. San Francisco Bay muds
underlie the functional and reclaimed marshlands, and extend to
the base of the hills that flank the marsh and alluvial valleys.
These hills are formed by a complex of mostly sedimentary and
volcanic rocks. Active faults in the area include the Healdsburg-
Rodgers Creek fault, near the western boundarY,of the area, and the
San Andreas fault, 25 miles to the west. Soils within the Napa
Marsh are all acidic, silty clays.
Proximity of Napa Marsh to the Bay and the Pacific Ocean
determines the general climatic pattern. Winters in the area are
cool and wet, with annual rainfall averaging 20.36 inches; summers
are typically warm and dry. Coastal fogs cover the marsh during
the summer, and low-lying tule fogs are generated during the winter.
Temperatures are generally mild, with a December minimum mean of
41°F and a September maximum mean of 67°F.
11 Department of Fish and Game, Region 3
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The watershed upstream of the Napa Marsh includes 587 square
miles in Solano, Sonoma and Napa counties. Napa River, Sonoma Creek
and Tolay Creek are the major streams flowing into the marsh. Fresh-
water input to San Pablo Bay from the Sacramento/San Joaquin River
system strongly affects the salinity gradient of Napa Marsh, and the
tidal cycle of the Bay floods the marshes, mudflats, and rivers
twice each day to an average elevation of 3-1/2 feet, above mean sea
level. Salinity within the marsh fluctuates seasonally with the
rainfall.
Coast Miwok Indians lived near the Napa Marsh, and historic
villages and artifacts are known from the area. These early Indians
were gone by the time the first Spanish land grants adjacent to the
marsh were made in 1836. Reclamation of the marshlands by diking
and draining began as early as the 1850·s and peaked during the
period from 1880 to 1910. Early crops were grains and hay, used
to feed the many horses of San Francisco.
According to county assessors· records, approximately 88.5%
(41 ,320 acres) of the Napa Marsh is privately claimed, although much
of this ownership is subject to uncertainties of ownership due to
historic tidal and submerged lands. Leslie Salt is the largest
single land owner of record, laying claim to 10,906 acres, roughly
23.5% of the entire marsh. About 6,000 acres (11.4%) are in public
ownership other than that over which State Lands Commission has
jurisdiction, including at least 1,000 acres of State of California
lands in clear title; 3,627 acres (7.8%) under the United States
government. Other local county and municipal agencies own the
remaining 1,341 acres.
Agricultural lands occupy almost half of the Napa Marsh and
are largely reclaimed lands that support oats, hay and grains, and
cattle and sheep. Salt production is the largest industrial use of
the marsh, covering approximately 20% of the area. The California
Department of Fish and Game has designated part of the marsh leased
from Leslie Salt Company as a State Wildlife Area and Coon Island as
an ecological reserve.
-4-
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Commercial uses are confined to the Vallejo area, outside the
marsh itself; transportation facilities within the marsh include
local highways and two airports. A variety of municipal facilities
operate near or in the marsh, and a spoils disposal site has been
proposed for the area. At present, residential patterns within the
marsh are strictly rural.
At one time, the Napa Marsh formed an unaltered complex of mud-
flats, salt marsh, and high marsh or upland. Leveeing and draining
for agriculture and salt production modified this mosaic of vegeta-
tion and natural habitat types and added man-made features to the
more natural marshland components. Among the natural habitat types
are open water, subtidal channels, mudflats and meanders, and tidal
marsh, including marsh areas in standing and flowing water, berms,
low and high marsh. The habitats which have been created or modified
by human use include disturbed marshland, salt ponds, agricultural
grain fields, and 'planted windrows. Upland grasslands that surround
the marshlands provide an extension of habitat for many species, a
source of prey for many raptors, and also function somewhat to buffer
the marsh from the effects of intensive human activities.
Nunlerous birds, mammals, fish, reptiles, amphibians, ,insects
and invertebrates utilize the many habitats of the Napa Marsh through-
out the year. In addition, the marsh, along with nearby Suisun Bay,
is an important resting and wintering area for large numbers of
birds migrating along the Pacific Flyway. It is estimated that two-
thirds of the West Coast population of canvasbacks winter in or near
Napa Marsh. A Department census indicated the presence of at least 113
species of birds in the marsh, including 68 species of water-associated
birds, such as gulls, waterfowl, wading birds, shorebirds, etc. Popula-
tion peaks occur during late fall and early spring. Caspian terns,
great blue herons, double-crested cormorants, avocets, black-necked
stilts, and clapper rails, among others, are known to nest within
the marsh.
-5-
Mammals inhabiting the uplands, marsh, and open waters include
22 species of known occurrence and 9 more that probably occur there.
Harbor seals use the San Pablo Bay margin for hauling grounds.
Although reptiles and amphibians were not censused, 26 species
are likely to be found in the area. The most numerous insects are
the flies and mosquitoes; abundant invertebrate populations include
a variety of benthic and planktonic species.
The Napa River system is a regionally
important nursery area for steel head and
striped bass. Incomplete sampling data
indicate that at least 25 species of fish
inhabit the rivers and sloughs.
Drastic reduction of estuarine habi-
tat has threatened the continued exis-
tence of several endemic species of
plants and animals. The status of narrow
soft bird's beak, which is found
in the Napa Marsh, is of critical con-
cern.lI Some of the remaining popula-
tions of the endangered California
clapper rail and the endangered salt marsh
harvest mouse are found there as well.
Coastal salt marshes are among the
most productive of all ecosystems. The
natural portions of Napa Marsh are typi-
cal in this respect, supporting a rich
fauna of resident and migratory species.
Seasonal and geographic variations in
salinity and the inclusion of man-made
habitats add to the overall habitat diversity.
In addition to being used for commercial purposes, such as salt
production and agriculture, Napa Marsh is used for active and passive
recreational activities that include hunting, fishing, boating, pic-
nicking, educational and scientific studies, and birdwatching. Pri-
vate hunting clubs and the Department of Fish and Game rent or
liThe Department has recommended that this plant (CordyZanthus moZZis)
be included on the federal list of endangered plants.
-6-
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otherwise control approximately 6220 acres, much of it on Leslie
Salt Company lands, for waterfowl hunting. Canvasbacks, ruddy ducks
and pintails are the species most often taken. Angling use is
year-round but is concentrated in the fall during striped bass runs.
Access to the sloughs and rivers of the marsh for fishing and
boating is obtained at several points: state, federal, and private.
Non-appropriative activities like birdwatching occur largely on the
Nature Conservancy preserve at Lower Tubbs Island; an ecological
reserve at Coon Island has limited access.
The greatest threat to the present status of the natural resources
of Napa Marsh is the continuing pressure for development. This
development is reflected in regional and local land use trends toward
increasing urbanization. Urbanization takes numerous forms, all
of which have impacts, both direct and indirect, on the marsh and
its resources. Residential development is intensive and, together
with industrial and commercial development, is occurring with little
restraint on the eastern borders of the marsh. Agricultural lands
that now serve as a buffer between the marsh lands and developed areas
are under the same sort of development pressure.
As urbanization continues, associated services and facilities,
such as transportation routes and airports, become necessary; in
turn, they catalyze new industrial and commercial development. Adjunct
problems of sedimentation and solid and wastewater disposal have·
attendant impact on the water quality of the marsh. Degradation of
water quality from upstream nonpoint sources is a steadily increasing
problem and eludes easy solution.
Other problems are indirectly related to the encroachment of
human settlements. The future disposition of the Leslie Salt Company
is unknown, but the precedent in other salt producing areas of
the San Francisco Bay is to move toward land development. Major
dredge spoil sites have been designated for parts of the marshes, with
implications of major land use conversion.
~A few natural causes can be considered problematic, such as sedi-
mentation and wind and wave erosion of levees, but these are minor
in contrast to the other sources of environmental degradation.
-7-
There are five local jurisdictions directly respohsible for land
use planning in Napa Marsh viz. Napa, Solano and Sonoma counties and
the cities of Napa and Vallejo. Several special agencies and districts
also have permit issuing and jurisdictional powers in the marsh, viz.
BCDC, U.S. Army Corps of Engineers, San Francisco Bay Regional Water
Quality Control Board, State Lands Division, U.S. Fish and Wildlife
Service, California Department of Fish and Game, etc. Land use plans
of the local governments suggest preservation of most of the marsh
areas within their jurisdiction; however, existing zoning is not
generally in conformity with those plans. And, permitted uses under
existing zoning indicate that there may be unresolved conflicts not
only between jurisdictions whose policies may be in conflict, but
also within one jurisdiction. These conflicts need resolve, to ensure
proper preservation, enhancement and management of the natural
resources of the marsh.
The only sure guarantee of adequate protection of Napa Marsh
and its natural resources is the acquisition of sensitive wetland
areas and habitat of particular ecologic value. Public access to
these and other parts of the marsh will depend upon a careful balance
between public needs and benefits and the need for resource protection.
-8-
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RECOMMENDATIONS
Since pristine times, the land forms and waterway system of the
Napa Marsh have been greatly altered. However, the reamining viable
marsh areas and network of sloughs constitute an important element
of the coastal wetland ecosystem of the Pacific Flyway. Therefore,
to preserve, maintain and enhance these invaluable natural resources,
while recognizing the increasing demands for other competing human
uses of those resources, the Department recommends:
1. No further intensification of land use occur within the
historic boundary of Napa Marsh. Some industrial, commercial and
residential development exists within the area of the marsh delineated
by the boundary (Plate ,1) that essentially includes all of the area
that historically comprised the pristing Napa Marsh. Existing land
uses, i.e., salt production, agricultural and military, should not be
expanded or intensified. And, no further development or filling
of any kind should be permitted within this boundary line, except
for enhancement or restoration of marsh habitats or for develop-
ments compatible with the preservation of its fish and wildlife
resources ..
2. Local zoning ordinances be brought into conformity with
existing open space and conservation plans of local jurisdictions.
Open space and conservation elements of local county general plans
call for agricultural or recreational zoning of the marsh areas.
Ordinarily this would be enough to protect the natural resources
values of Napa Marsh. However, multiple jurisdictions are involved:
three counties, two major municipalities, and state, federal and
local agencies, including the San Francisco Bay Conservation and
Development Commission (BCDC). Hence, a coordinated land use and
habitat protection plan may be necessary to establish acceptable
long-range goals and policies, and recommend local zoning ordinances
-9-
that incorporate interests qf participating jurisdictions and agen-
cies, determine compatibility of uses, and protect natural resources
of the marsh. Because of the institutional complexities involved
and the very high value of this particular marsh, it may be necessary
to request legislation to protect the integrity of the marsh and
resolve issues where jurisdictions cannot agree, or to place the Napa
Marsh under one jurisdiction, such as BCDC.
3. Key parcels of marsh, highly vulnerable to encroachment or
of special ecological or biological significance, be acquired and
placed in public ownership. Some areas on the periphery of the marsh
are under immediate threat of development. Other areas, such as
marsh habitat supporting endangered wildlife species, need special
consideration. The surest way to protect these areas is to acquire
them and place them in public ownership. At present the Department,
through the Wildlife Conservation Board, is implementing an acquisi-
tion plan to obtain parcels on priorities based on the above criteria.
4. Upon termination of their present use, lands in Napa Marsh
that are under salt production and in military use by restored to,
and/or used for, wildlife habitat. There should be no further inten-
sification of use in Napa Marsh, and reclaimed l~nds should be
restored to marshlands wherever beneficial and possible. Should
salt production in Napa Mrash no longer be economically feasible,
and/or the U. S. Navy terminate its activities on Skaggs Island,
these lands should be maintained as wildlife habitat in their pres-
ent form and/or restored to marshland. Studies may be necessary to
evaluate the need, feasibility and techniques of marsh restoration.
And, as part of that evaluation, information will be needed on the
relative productivity of farm lands and marsh as they contribute to
marine and bay ecosystems.
-10-
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NAPA MARSHES AND ENVIRONS
PHYSICAL FEATURES
The complex of existing and historic tidal marshes that com-
prise the IINapa Marsh" lies approximately 27 miles north of San
Francisco, at the north end of San Pablo Bay, a northern arm of
San Francisco Bay (approximately 38°08 1 Wlatitude, 122°22 1 N longi-
tude). Part of the San Francisco Bay estuarine system but somewhat
isolated by Black Point, the marsh complex (Plate 1) occupies roughly
46,700 acres, and extends from the mudflats along San Pablo Bay
northward, combining the lower deltas of two alluvial valleys,
towards but not including the cities of Sonoma and Napa. Elevation
of the marsh ranges from 51 to _3 1 , mean lower low water datum.
Flanking the marsh is a series of northwest-trending hills,
formed of a complex of sedimentary and volcanic rocks, which rise
to elevations of up to 1300 1 and separate the more northerly
reaches of the alluvial valleys. Historically, marshlands on the
perimeter of the marsh extended to the base of these highlands.
The town of Napa, State Route 121, and the southern end of the
Mayacamas Mountains define the approximate northern limits of the
study area; Tolay Creek and the Sonoma Mountains, the western
boundary. On the east, Napa Marsh includes the marshes of Mare
Island and Mare Island Strait, to the point where the Sacramento
and San Joaquin Rivers enter San Pablo Bay. The marsh also
includes low-lying lands immediately north of Vallejo and east of
the Napa River. Roughly square in outline, the major section of
the marsh measures approximately 10 miles by 7.5 miles.
Arms of marshland extend into the Sonoma and Napa valleys. To
the west of the area, the Coast Range occurs as a broad, low
mountain mass which buffers the marsh (and San Pablo Bay) from the
direct climatic effects of the Pacific Ocean.
-11-
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PLATE #1: Napa Marsh & Vicinity
-12-
--
-
-
-
-
-
-
..
The combined San Pablo Bay marshlands once covered between 75,000
and 80,000 acres. Approximately 75% of the Napa marsh has been converted
primarily to agricultural use through diking and draining (37).
These converted agricultural lands, including filled lands and tho~e
now in production, comprise the majority of the marsh complex (almost half)
leaving about one-third "as natural marsh, interlacing sloughs,
mudflats, and open water. Levees contain most of the major sloughs
that meander through the marsh, protecting drained areas behind
the levees which have subsided as much as five to seven feet as
the highly organic soils have dried out. At low tide, extensive
areas of mudflat are exposed, primarily along the San Pablo Bay
margin.
GEOLOGY AND SOILS
The Napa mar~h complex (and San Pablo Bay) is integral to the San
Francisco Bay, which is a typical estuary resulting from tectonic
processes of faulting and local subsidence and is characterized by
the presence of ample freshwater outflow. The Golden Gate is the
narrow outlet of the estuary which cuts across fault trends. The
depth of the Bay is such that the sea level must have risen about
100 feet before the marine invasion started. The estuary, like other
Pacific Coast estuaries, is geologically young and, therefore, lacks
some of the typical estuarine organisms found in older estuaries of
the world.
The Bay was formed during mid- to late Pleistocene time. It
has accumulated deposits of sedimentary material of varying depth
during two main depositional periods. "Older Bay mud" covers the
bedrock base of the Bay and was probably deposited during an inter-
glacial period of the Ice Age when glacial melt raised the sea level
and filled the San Francisco Bay depression. "Younger Bay nlud ll is
the latest unit to be deposited in the Bay, beginning approximately
10,000 years ago and continuing to the present. Some of the heaviest
recent deposition of sediments occurred as a result of intensive
hydraulic gold mining in the latter half of the 19th century.
-13-
The entire Napa Marsh area is underlain by varying thicknesses
of San Francisco Bay mud, a soft compressible alluvial deposit of
silt and clay with peat and local, thin sand and gravel lenses. Fills
of varying size and depth have been constructed on different parts
of the marsh for dikes, road~ and support of other structures.
Older, more competent, alluvial deposits underlie the Bay mud and
also irregularly flank the margins of the marsh area. The hills
that bound the Napa Marsh and the Napa and Sonoma Creek valleys are
underlain by a variety of rock units, the most important of which
are: the Franciscan formation (sandstone, shale, serpentine and
other rocks), the Chico foundation (mostly marine sandstone),
Merced formation (Tertiary marine sands and sandstones), and the
Sonoma volcanics (Tertiary volcanic flows and tuffs) (40).
As in most of California the area can expect to be shaken by
strong earthquakes. A number of active faults in Northern Calif-
ornia could experience movement that would generate the shaking.
Probably the most important earthquake threat is from the San
Andreas fault, located about 25 miles to the west. Although the
size, location, and time of earthquakes cannot be predicted, present
technology suggests that the San Andreas fault north of the Bay
Area may experience one "greatll (larger than Richter magnitude 8)
earthquake every 100-200 years. Such an earthquake would cause
very severe shaking in the marsh area. Smaller earthquakes also
could occur more frequently on the San Andreas fault, as well as
on the Healdsburg-Rodgers Creek fault, a northwesterly extension
of the Hayward fault that approximately bounds the marsh area on
the west. The Healdsburg-Rodgers Creek could also experience
surface fault displacement.
Areas bordering the Bay are vulnerable to tsunamis, waves that
are generated by offshore earthquakes. According to the USGS (1972)
the marsh area would be subject to a tsunami wave two feet in
height every 200 years, which would not seem to pose an extreme
hazard (16).
-14-
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Soils and Sedimentology
Napa Marsh soils are all of the Reyes series. These soils
are silty clays deposited· by tributary freshwater streams but
primarily by sediment-laden bay waters. Slopes in the marsh range
from zero to two percent, but most are less than one percent. The
soil is acidic in its undeveloped state, permeability and runoff are
slow (often resulting in ponding), and the erosion hazard of these
soils is not considered significant (39).
Sedimentation from both tributary streams and tidal waters
has greatly modified "islands ll within the Napa marsh and delta
system through accretion, a process which is the basis of all marsh
formation on the Pacific Coast and results from the interplay of
soil, tides and vegetation. As the ebbing tidal waters recede
from the flooded areas of the marsh and mudflats, small streams tend
to form. The resultant erosion of the soil in these drainage
channels and the subsequent deposition of this sediment constitute
one facet of the dynamics of marsh formation and channel migration.
As the sediments build, vegetation becomes established, secures the
soils, and in effect, provides a more effective trap for the sediments.
As seasonal and tidal fluctuations occurs increasing the flow in the
channels, erosion and undercutting of the same marsh banks may occur,
changing the boundaries of the marshes and sloughs (26).
Reclaimed Lands
A major part of the tideland has been reclaimed for agricultural
purposes. Reclamation of marshlands involves two main processes:
first, removal of excess surface and subsurface water; second,
management of the soils with special reference to chemical and
fertility problems as they affect soil behavior. Levees, drain
ditches, and pumps are required. The water table must be controlled
for each soil and crop grown, and this is difficult because soils
vary from locality to locality. Soils inundated by salt water are
dominated by sodium, reduced in manganese and iron compounds, and by
sulphur in various stages of reduction due to absence of oxygen.
Excess acidity is the main problem in all these areas (34).
-15-
Parts of the Napa Marsh have remained unchanged tidal marshland. (Calif.
Dept. of Fish & Game photo by Bob Gill)
IIReclaimed" agricultural lands lie behind levees below sea level. (Calif.
Dept. of Fish &Game photo by Jim Michaels)
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The drying out and subsequent consolidation of underlying peat
and bay mud causes most reclaimed lands to settle, some as much as
five to seven feet below sea level. This is typically the case in
Napa marshlands.
CLIMATE
The San Francisco Bay region is classified as a Mediterranean-
type climate. Mediterranean climates are characterized normally by
warm, dry summers and mild~ wet winters. Local areas within the
climatic region vary in sub-climatic conditions, which are deter-
mined by the distance between a given location and a body of water,
local topography, and winds.
The Napa Marsh forms the northern boundary of San Pablo Bay.
Local climatic and weather conditions are dominated by the Bay and
the Pacific Ocean. Summers are warm but not hot. Mean annual
temperature is 56-57°F, with a maximum mean of 67°F in September and
a minimum mean of 41°F in December. Summer high temperatures
typically exceed 100°F only once or twice during the summer, or not
at all, and winter lows fall below freezinq with a similar fre-
quency. These extremes become more pronounced in more interior
parts of Napa Valley. Winter months (November through April)
generally bring cool, wet rains. Annual mean precipitation as
measured at the Duttons Landing Station for the period from 1956-
1972 was 20.36 inches. Maximum and minimum precipitation for this
same period were 30.17 and 12.81 inches, respectively. Precipita-
tion increases to a maximum of 50 inches in the upper reaches of
the watershed (Table 1 ). Average runoff for the marsh region
ranged from 4 to 6 inches during the period from 1931-1970
(27). The twelve month total of the average monthly pan evapora-
tion at Duttons Landing averaged over the period of 1955 to 1973
equals 63.55 inches (38).
Fog is a common occurrence in the Napa Marsh. In summer, the
fog is formed by warm, moist air carried by the prevailing westerly
wind. The air is cooled to its condensation point as it passes
over the cool currents in the Pacific Ocean, creating fog which
-17-
TABLE 1
CLIMATE SUMMARY
DUTTONS LANDING
Precipitation
Temperature (inches)
(Deg. Farenheit) %Time %TimeMo. i s t~10 . is
Max. Min. Highest Lowest
t~onth t~1ea n r~ean Mean Mean Mean Mean Max. r~i n.
January 45.9 50.1 42.3 0 47 .1 4.84 11 .07 0.82
February 50.3 56.1 46.0 0 5.9 3.36 9.30 0.16
~,1a rch I 52.7 55.7 50.3 0 0 2.21 5.37 0.23
April 55.5 59.5 48.4 0 0 1.52 4.95 0.12
May 59.1 61 .7 56.3 5.9 0 0.42 2.98 0
June 63.6 67.5 60.1 29.4 0 0.22 1.63 0
July 64.8 66.9 62.5 17.6 0 T 0.06 0
August 65.5 67.0 62.9 5.9 0 0.08 0.93 0
September 64.6 67.3 61 .2 35.3 0 0.31 1.65 0
October 60.2 63.3 55.5 5.9 0 1.50 7.95 0
November 53.6 57.3 50.6 0 5.9 2.82 6.94 T
December 46.3 51 .2 40.7 0 41 .1 3.10 6.38 0.41
Annual 56.4 56.9 55.7 100.0 100.0 20.36 30.17 12.81
Highest recorded temperature of record = 106°F on June 15, 1961.
Lowest recorded temperature of record = 22°F on December 9, 1972.
Length of record = 17 years, 1956-1972.
T = trace 0.01 inches
Source of Record: U.S. Weather Bureau
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carries inland through the Golden Gate and cools the entire Bay region.
In the winter months the fog is generated inland as a result of
warmer air lying over the cold surface of the ground (tule fog). This
layer of air then moves as fog outward from the land to the Bay and
covers the marshes. During periods of fog, visibility in the Napa
marshes is reduced to a quarter mile or less; these periods occur from
60 to more than 80 days a year.
DRAINAGE AND HYDROLOGY
In addition to precipitation which occurs in the marsh area proper,
the Napa Marsh system receives freshwater inflow from three major streams
that spread through Solano, Sonoma and Napa counties. The largest and
most important to this system is the Napa River which flows for 50 miles
from its headwaters near the south slope of Mount Helena to its terminus
in the Mare Island Straits. This river drains an area of approximately
426 square miles and flows in a southerly direction in the eastern
sector of the marsh. The stream of secondary importance in the marsh
system is Sonoma Creek. It originates in northern Sonoma County near
Sugarloaf Ridge State Park. It meanders a total of 29 miles and drains
an area of about 143 square miles. Tolay Creek, an intermittent stream,
is the third and minor source of fresh water for the western extremity
of the marsh. Tolay Creek extends a total of 11 miles from its origin
near Lakeville to its mouth on San Pablo Bay and drains an area of
approximately 18 square miles. The total Napa Marsh drainage, then,
;s approximately 587 square miles (Plate 2).
In addition to influences of the immediate watershed, the
marshes and sloughs are indirectly affected by the freshwater out-
flow of the Sacramento/San Joaquin River system through Carquinez
Straits. A major part of this outflow circulates in a southerly
direction into San Francisco Bay. Of importance, however, is a
fresh and salt water boundary that fluctuates from west to east in
San Pablo Bay on a cyclic basis and is responsible for new sediment
inflow from the rivers being deposited in San Pablo Bay.
-19-
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A major factor in the hydrological dynamics of the Napa Marsh
is the tidal influence of San Pablo Bay. Twice daily, the waters
of the Bay extend into the marshlands flooding the mudflats, and
enter the Napa River system with an influence that continues to
a point about one-half mile above the City of Napa. Those portions
of the Napa and Sonoma rivers which receive tidal flow can be con-
sidered estuaries, subject to exchange of fresh and saline waters .
However, when freshwater inflow is minimal, especially in dry wea-
ther, little circulation or flushing occurs in parts of the estuar-
ine river system.
Tidal data for three points in the study area in close
proximity are presented below (Table 2). Elevations are in feet
(mean sea level datum) .
GROUNDWATER HYDROLOGY
The principal aquifers adjacent to San Pablo Bay underlie the
alluvial plains of the Petaluma, Sonoma and Napa valleys. The
latter two are similar in nature, consisting of alluvial deposits
of recent geologic age supported by volcanic and continental depo-
sits having low water yields. Both aquifers appear to extend south-
ward below San Pablo Bay where they are covered with relatively
impermeabl e layers of cl ay and mud (6). In the area south of
Napa, the groundwater is of relatively poor quality due to the
influence of saline waters in the lower Napa R'iver (20).
WATER QUALITY AND WATER CHARACTERISTICS
Information on water quality for the marsh is limited by a
lack of comprehensive quantitative data. The California State
Department of Fish and Game conducted intermittent sampling of
temperature, transparency, and total dissolved solids (TDS) in
connection with ongoing fish sampling at four-month intervals from
October 1973 through June 1976. Sampling stations were in South,
Dutchman, Hudeman, and Devils sloughs (5). There are more
-21-
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is the tidal influence of San Pablo Bay. Twice daily, the waters
of the Bay extend into the marshlands flooding the mudflats, and
enter the Napa River system with an influence that continues to
a point about one-half mile above the City of Napa. Those portions
of the Napa and Sonoma rivers which receive tidal flow can be con-
sidered estuaries, subject to exchange of fresh and saline waters.
However, when freshwater inflow is minimal, especially in dry wea-
ther, little circulation or flushing occurs in parts of the estuar-
ine river system.
Tidal data for three points in the study area in close
proximity are presented below (Table 2). Elevations are in feet
(mean sea level datum).
GROUNDWATER HYDROLOGY
The principal aquifers adjacent to San Pablo Bay underlie the
alluvial plains of the Petaluma, Sonoma and Napa valleys. The
latter two are similar in nature, consisting of alluvial deposits
of recent geologic age supported by volcanic and continental depo-
sits having low water yields. Both aquifers appear to extend south-
ward below San Pablo Bay where they are covered with relatively
impermeabl e layers of cl ay and mud (6). In the area south of
Napa, the groundwater is of relatively poor quality due to the
influence of saline waters in the lower Napa R'iver (20).
WATER QUALITY AND WATER CHARACTERISTICS
Information on water quality for the marsh is limited by a
lack of comprehensive quantitative data. The CQlifornia State
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temperature, transparency, and total dissolved solids (TDS) in
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comprehensive water quality data for the lower Napa River down to
the Napa/Solano County line (24,25).
Salinity in the marsh is a function of tidal influence, solar
evaporation, precipitation and runoff. Salinity records have been
maintained for eastern portions of the marsh and San Pablo Bay by
the Leslie Salt Conlpanyinconnection with their salt evaporation
ponds and sodium chloride harvest operations near Duttons Landing.
These records indicate a general trend of increasing salinities
through the sloughs in a southwesterly pattern as the influence
of the Napa River declines and the tidal action of San Pablo Bay
increases (19). This trend is reinforced seasonally as Napa River
flows decline in summer. Another general trend may be caused by
the influence of waters discharging from the San Joaquin-Sacramento
Delta through the Carquinez Straits, which produces an increasing
salinity gradient as the fresh water wedge moves westerly into San
Pablo Bay.
In 1964, the Napa River was characterized as "essentially
acting as a heavily loaded facultative stabilization pond with
large diurnal variations in dissolved oxygen" (23). The study con-
cluded that the water quality of the river was suffering considerably and
the water was incapable of assimilating the waste discharged to it with-
out being degraded below established water quality standards for
the river. Following construction of oxidation ponds by the Napa
Sanitation District a comparative survey in 1972 revealed that the
estuary showed normalcy in all aspects, with rapidly recovering
biotic communities and water quality sufficient to sustain continuing
improvement (25).
Water temperature ranged from a minimum of 8° C. to a maximum
of 23° C. during the latter sampling period, and in general the
temperature of the river decreased as it approached the tidal
influence of San Pablo Bay. The range of pH was given as 6.7 to
8.8, with more acidic waters during periods of light rainfall.
Transparency exceeded 12 inches in three-quarters of the samples and
salinities ranged from 5.0 to 25.0 ppt. lI
1/ Sea water is approximately 35.0 ppt.
-23-
Biological conditions for the river included a maximum BOD .lJ
of 7.75 mg/l; coliform bacteria counts exceeded 10,000 MPN per
100 ml. on 16 occasions. In summary, the 1972 Oswald report indi-
cated that the Napa River had exhibited a marked improvement in
water quality which, it must be assumed, is attributable to the
improvement in waste treatment facilities along the upper reaches
of the river system.
The San Francisco Bay Regional Water Quality Control Board
anticipates that current and projected municipal waste discharges
to both the Napa River and Sonoma Creek will meet treatment dis-
charge requirements as enunciated in the Federal Clean Water Act
of 1972 (PL 92-500). However, the water quality of both streams
will not improve markedly even with this compliance due to
increased nonpoint source emissions (i .e., urban and agricultural
runoff) (38).
lIBiological oxygen demand
-24-
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HISTORY
Indian Period
Tule elk, deer, pronghorn antelope, grizzly bear and mountain
lions once lived among the trees, grasses, and wildflowers that
grew abundantly in the Napa Valley. That Indians lived
in the marsh area is indicated by archaeological records citing
historic village and habitation sites on the north and south banks
of the Suscol Creek and east of the Napa-Vallejo highway, and
one mile north of Cutting's Wharf on the east bank of Carneros
Creek (33) .
Two versions of the word "Napa" exist; some say it translated
from "fish", and others that it meant "village" in Porno. Indians
living in the Napa Valley were largely of the Wappo family, and
this name is said to come from the Spanish "G uapo ", meaning "brave".
The Indians camped near streams where they lived a simple
life, eating fish, roots, acorns, and small animals; they made
seasonal pilgrimages to surrounding regions and made several dis-
tinct trails. In 1831, there were between 3000 and 6000 Indians
in the Napa Valley, and by the 1870's there were none. The
tribes were wiped out by smallpox and other diseases brought by
the white man, and those who survived had moved to Lake County
before the advancing tide of white settlers.
Early American Period
Padre Jose Altimira, Francisco Castro, Jose Sanchez, and their
19 men, were the first white men on record to enter the Napa Valley.
They came in 1836 to Sonoma looking for a location for the last
California mission; this was the first wedge of civilization into
a primitive setting. As far as the marsh area is concerned, the
two Spanish land grants in this region were given in May, 1836:
"Rancho Entre Napa, south of Napa Creek and west of Napa River;
and Rancho El Rincon de Los Carneros, adjoining the first, and
south of it on the Napa River" (33) .
-25-
Conmerce was fi rst conducted in thi s country by II Boston 1aunches II ,
which visited ranchos around the Bay to trade for hides and tallow.
In 1841, John Rose and John Davis launched a schooner near the present
First Street in Napa. Several schooners followed~and the Suscol
wharf was built in 1858; the Napa Valley Railroad was completed
from Suscol to Napa in 1865, connecting the ferry transportation
with the city.
The Suscol Creek area was traded by General Vallejo in 1851
to Simpson Thompson who "reclaimed·1 it, confined the creek, and
started a nursery. The Suscol ranch was 320 acres.
In 1868, the Sonoma Valley Prismodial Railway was built, and
a combined warehouse, passenger depot and agent's quarters stood
beside the wharf at the end of the track at the steamer landing on
Sonoma Creek, 3-1/2 miles south of Schellville, named after nearby
landowner F.A. Schell. Its last run was in 1877. Subsequent rail-
road service was provided by the Sonoma Valley Railroad and the San
Francisco and Northwest Pacific Railroad. Crossing Sonoma Creek,
a large wooden swinging drawbridge was built upstream from the Nor-
folk dock, to which the rails were diverted. The station was now
a bridge-crossing, renamed Wingo. The heavier trains and engines
of later years required heavier bridges, and the steel Bascule
lift bridge was built just below the old wooden swing bridge in 1921
(33) .
Reclamation and Development
Most of the marsh was reclaimed by the Sonoma Development
Company, with farms established as early as the 1850·s, according to
James Alexander in a paper written for the Sonoma Valley Historical
Society (33). The Historical Atlas Map of Sonoma (36) shows Napa
marshland as marsh, not then reclaimed. But reclamation must have
been in the planning stages, for "Pacific Reclamation Company",
followed by acreage figures, is printed on the marshland islands
designated on that map. "San Pablo Land Company" is also printed in
marshlands, as well as individual landowners· names, where their
property extended into marshlands.
-26-
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Reclamation continued from the 1880's to 1910. The first
crop in 1892 was barley; from the 1890's to the 1920's, oat hay
and 'oats as grain were raised. The depression years saw an end
to some of the farming.
On Skaggs Island, somewhere between 1892 and the 1920's,
levees were built to withhold sloughwaters. Chinese laborers,
known then as II coolies ll , were unemployed following completion of
the Central Pacific Railroad project and were used in the early
stages of levee construction. Clamshell dredgers completed the
job in the 20's.
While some of the reclaimed lands of Skaggs Island are as much
as seven feet below sea level, levees protect them from flooding
by tidal action in the surrounding sloughs. In the early 1940's,
seasonal rainfall and the impervious character of the soil resulted
in freshwater pool-flooding which reduced the crop acreage by
one-third to one-half. Improvements in land reclamation methods,
which include raising the levees, digging and enlarging approxi-
mately 30 miles of draining ditches, and installing pumps capable
of moving large quantities of water, have rendered almost the
entire 3000 acres of the "Island" arable. The Navy, which bought
Skaggs Island in 1941, now leases 2600 acres to private individuals
for hay farnli ng (2 ) .
In 1950,Leslie Salt started buying land in the marsh areas,
and the first salt harvest was in 1959. Bull Island had been
reclaimed land protected by a dike until the winter of 1958, when
the dike breached and was not repaired. As a result, the land
previously cultivated has reverted to brackish marsh (8 ).
-27-
Shorebirds feeding on mudflats at low tide. (Calif. Dept. of Fish & Game
photo by Bob Gill)
A colony of Caspian terns, nesting on a salt pond levee. (Calif. Dept.
of Fish &Game photo by Bob Gill)
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NATURAL RESOURCES
HABITAT TYPES
The Napa Marsh provides abundant natural resources that
include a diversity of habitat types and support a wide variety
of plants and animals. A habitat is generally considered to be the
place or site in which an organism lives, including the living as
well as non-living components of the surroundings (22). In
practice, the definition of a habitat is often expanded to include
the concept of a habitat type. A habitat type is a place occupied
not just by one organism but by a biotic community: plants and
animals that commonly live together in a distinctive association,
and that often are interdependent. Included in this concept of a
habitat type, are the abiotic factors of the place or site as well,
such as substrate conditions, salinity, tidal action, climate,
and local topography. Habitats are named for either a
dominant physical feature or a dominant vegetation type or species.
The degree to which a habitat supplies life-sustaining neces-
sities to the organisms or communities which occupy it is a rough
measure of the value of that habitat. These necessities include
proper food or nutrient supplies, fulfillment of breeding require-
ments, and places for organisms to physically exist: suitable sub-
strate type and space, cover, perching areas. Some hab-
itats provide all necessary requirements and are used all year
long by resident organisms. Other habitats may be used only part
of the year by a given species but may provide more specialized
resources that are of vital importance, especially to mobile organisms;
for example, rookeries, winter feeding grounds, and localized
breeding and spawning areas.
Eight distinct habitat types have been recognized in the Napa
Marsh, based on biotic and abiotic factors {Plate 3).11 These
include open water, mudflats, tidal marsh, disturbed marsh, salt
ponds, agricultural area, windrows, and dikes. Plants found in these
lIPlate 3 is a fold-out map located at the end of this report.
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greatest biomass, is the
northern anchovy, an upper
water plankton feeder (9).
Anadromous fish, such as
shad, sturgeon, salmon,
steel head trout and striped
bass use these areas year-
round for feeding or during spring migration, and also use the area
as a nursery ground during their juvenile stages. Salmon fingerlings
are in abundance from February to July in brackish water, feeding on
crustaceans and other small invertebrates.
habitat types are listed according to scientific and common names
in Appendix A.
Open Hater
The San Pablo Bay, Napa River and major sloughs of Napa Marsh
all include areas where open water is present regardless of tidal
level. A greater part of these open waters is less than ten feet
deep, well within the feeding range of diving ducks, which best
utilize waters less than 18 feet deep.
The open water habitat in the Napa Marsh and the adjoining
San Pablo Bay is of particular importance to the survival of the
canvasback duck, as two-thirds of the West Coast population of this
species winters in the area. Canvasbacks feed on submerged vegeta-
tion, bent-nosed clams, and other animals obtained from the bottom;
they rest in the open water. Many other species of surface and
diving ducks, such as scaup, pintail, and scoters also use the bay
waters for resting.
The open waters, rich
in both phytoplankton and
zooplankton, provide feeding
grounds for a variety of
fish. The most common fish,
and the one with the
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The species of organisms and their distribution within the
open water areas depend to a large extent on differences in water
salinity. Other environmental factors affecting organism distribu-
tion are water temperature, depth, rate of flow, turbidity and
substrate characteristics.
The bottom substrate of open water areas provides an environ-
mental niche for benthic organisms. These organisms of the sub-
tidal channel habitat may be either mobile or sedentary. The diverse
animal groups represented here include nematodes, flat worms,
ribbon worms, segmented worms, echinoderms, bivalves, and snails,
crustaceans, and others. Both diving ducks and many fish feed on
these organisms.
Mudflat
The deposition of sediments forming bay mud in the Napa Marsh
area has been a long continuous process accelerated in recent
history by hydraulic mining in the Sierra Nevada foothills. Where
these depositions of sediments are inundated by high tides and
exposed as the tide recedes, they form broad, almost level, mudflats,
subject to slow but constant accretion. Their composition variously
consists of clay, sand, silt, organic matter and shell fragments. At
low tide one can often see a layer of golden-brown mudflat diatoms--
important in oxygen production--blanketing the mudflat surface.
Other aquatic plants present, but usually not as pervasive, are
blue-green algae, and red and green multicellular algae.
Animals found profiting from the algae and rich supply of
detritus (decaying organic material) include round worms, ribbon
worms, segmented worms, bivalves, snails and insects. Exposed mudflats
provide the most important food source for shorebirds. Variously
adapted beaks and legs enable these birds to efficiently exploit the
large variety of invertebrates that inhabit this seemingly simple
habitat. When water covers the mudflats, the shorebirds retire to
higher ground, and ducks and other water-associated birds move in to
feed.
-31-
a.
Tidal Marsh
The habitat resources provided by tidal marshland are varied.
Although not delineated on the habitat type map (Plate 3), five dis-
tinct components of tidal marsh can be recognized. These sub-habitats
intergrade with one another, forming a dynamic continuum that is
characteristic of tidal marshes.
Tidal Marsh--Flowing Waterll
Found adjacent to the banks of sloughs and rivers, upland from
mudflats, is the flowing water, marsh habitat. The inside edge of
a meandering slough is a typical place to look for the formation of
this habitat. Sometimes it is artificially created by the construc-
tion of dikes and found along their outer edges.
Cordgrass, occasionally intermixed with alkali bulrush, is
characteristic of the vascular plants in this type. Cordgrass is
a remarkably productive plant, breaking up during winter into detritus
which provides the food base for many invertebrates. It also aids in
the extension of the marsh into open waters by flocculating and trapping
clay particles, thus gradually raising the marsh ground level. Other
plants typical of this habitat include hard-stem bulrush and, where
the salinity influence of the San Pablo Bay decreases, plants such
as the common tule and the California bulrush. When high tides
move into these areas, bay shrimp come to feed, returning to deeper
channels with the low tide.
b. Tidal Marsh--Standing Water
~lell within the borders· of the established marsh, quiet ponding
areas are located where a slight depression collects flood, tidal
or rain water. The waters that reach these ponding areas typically
contain little silt, so these depressions fill in slowly.
A circular zonation of plant species occasionally surrounds these
areas in response to differences in water depth. Alkali bulrush--a
key food plant for waterfowl--grows well in this habitat. The common
l!IFlowing" in this context refers to slowly moving water, as con-
trasted with standing water, which forms quiet ponds.
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reed and "tules" have been noted, accompanied by cattails. Higher
ground is vegetated with jaumea and pickleweed. Curly dock and
brass buttons, both highly adaptable introduced herbs, find favorable
growing conditions here.
The American bittern seeks shelter in the taller plants of
the standing water habitat and feeds on small animals at the edges
of the ponds. Both snowy and common egrets also share this portion
of the marsh, as do clapper rails and black-crowned night herons.
c. Tidal Marsh--Lower Marsh
On higher ground above the flowing water marsh habitat, one finds
the lower marsh habitat, where less inundation occurs. Pickleweed
grows in this habitat but does not predominate .in the northern portion
of the marsh that tends to be brackish. Pickleweed does dominate the
southern portion of the marsh where tidal influence and salinity are
at their greatest, ,especially south of State Route 37, and west of
Napa River. Twining around the pickleweed and other salt marsh
plants is the parasitic orange salt marsh dodder. Other plants
which occur occasionally are salt rush, tules, two species of cat-
tilas, arrow grass and jaumea. Shorebirds, such as willets and
marbled godwits, rest in the lower marsh area when their feeding
grounds on the mudflats are covered by high tides.
d. Tidal Marsh--Higher Marsh
The higher marsh habitat occurs in places where tidal waters
very seldom reach. It is usually about a foot higher than the lower
marsh. The drainage, however, is typically poor.
The dominant plant in the higher
marsh often is pickleweed, a plant
utilized for food by the American
wigeon. Usually, the second-most
dominant species is saltgrass. Higher
marsh contains many sedges and rushes
that are found in standing water in
the lower marsh and also has a much
larger number of native herbs and
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grasses. Such species as marsh rosemary, sneezeweed, yarrow, mugwort,
baltic rush, fat hen, arrowgrass, goldenrod, frankenia and aster
are common. The higher marsh habitat in the Napa Marsh area contains
a plant called narrow soft bird1s beak (CordyZanthus moZlis),.!! endemic
to San Pablo Bay and considered end~ngered. This species has dras-
tically declined in numbers, generally from gradual diminution of
its habitat in coastal salt marshes north of San Francisco Bay (7).
It1s occurrence in the Napa Marsh represents a newly discovered
location.
A good place to look for black rails is in a pickleweed dominated
portion of the higher marsh. This also is the favored habitat of
the salt marsh harvest mouse, another endangered species. Other
mammals which use the higher marsh area and environs are the jack-
rabbit, brush rabbit, vagrant shrew, Trowbridge shrew, California vole,
Norway rat, and longtailed weasel.
..
e. Tidal Marsh--Marsh Berms
Marsh berms can be described as low, naturally formed levees
which follow the banks of meanders. Their formation is due mostly
to the deposition of sediment occurring with tidal action. Once
berms are inhabited with vegetation, deposition is enhanced by floc-
culation of colloidal material; humus created by the plants also
increases the height of the berm. Even though marsh berms exist
close to the tidal channel, they are well enough drained to support
gumplant, saltgrass,and a variety of native herbs--almost as many
as are found in the upper marsh area. Generally, they are not
able to support shrub species, such as coyote brush. On the sides
of the berm, vegetation capable of thriving in wet soils can grow,
such as species of sedges, tules and cattails.
Dikes
Dikes are man-made barriers, created for the purpose of drain-
ing marshland or keeping it from being flooded. Various materials,
such as soil, peat, broken rock, or concrete, have been used for
the construction of dikes. The net result of this variety of sub-
strate types is a large representation of adventitious plant species .
.!!Scientific names of all plants and animals will be found in the
Appendix.
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Fifteen types of grasses and 62 species of herbs--mostly intro-
duced--have been recorded on dikes in the Napa Marsh area. Most often
relatively undistrubed dikes are dominated by coyote brush, but
other shrub species occasionally are present: these include
toyon, poison oak, California rose, Himalaya blackberry and blue
elderberry. Some dikes have "been planted with eucalyptus trees.
Dikes provide habitat for small mammals, terrestrial birds such
as the white-crowned sparrow, and reptiles, such as the western fence
lizard. These animals, in turn, provide food for hawks and owls.
Several dikes in the Napa Marsh provide nesting sites for avocets,
black-necked stilts, and colonies of Caspian terns.
Disturbed Marsh
Areas of the marsh that have been diked at one time but are
not truly dry land are considered to be disturbed marsh (Plate 3).
Although not mapped separately, three habitat types can be recog-
nized within the disturbed marshlands.
a. Disturbed Marsh: Diked, Reclaimed, Re-Opened
Two areas in the Napa Marsh which were formerly diked
and are now once again functioning as a tidal salt marsh are
Bull Island and a portion of Tubbs Island. These provide good
examples of the dynamics of restored (re-opened) marsh. The contin-
uous flux of tidal water permits rapid reestablishment of aquatic
plants. For years after a marsh has been restored from agricul-
tural use, plants such as cattails, alkali bulrush, common tule and
California bulrush, normally distributed in a mosaic fashion, are
found in homogeneous stands. This difference in distribution occurs
because plowing and grazing have disrupted the small sloughs and
natural variations in topography.
b. Disturbed Marsh: Diked, Seasonal
Cut off from tidal action and covered with water only during
the rainy season, these areas differ considerably from their ori-
ginal condition. The soils are usually completely dry for three
months of the year, and saline conditions at the soil surface
-35-
increase as salts are concentrated through evaporation and trans-
piration and not flushed away.
Some natives, such as saltgrass, frankenia, pickleweed, baltic rush
and fat hen, can grow in diked, seasonal marsh conditions, but a large
contingent of introduced grasses and herbs dominate the habitat.
Mammals, both small and large, use these areas, and consequently ..
birds of prey exploit these disturbed lands. Thus, the seasonally
disturbed marsh provides a valuable extension of the marsh habitat.
c. Disturbed Marsh: Diked, Permanent Marsh
Within some di~ed, disturbed marshes, areas are found which
are wet all year from the ponding of rainwater and from seepage.
Saltgrass meadows are characteristic of these sites. If sufficient
moisture permits their establishment, sedges, such as the tules and
alkali bulrush, as well as cattails, may develop.
Salt Ponds
Approximately 17% of the Napa Marsh is now diked for salt prod-
uction. The solar evaporation process of salt production is effi-
cient in the San Francisco Bay Area because of the dry, windy sum-
mers. Salt water is transferred over a period of four or five years
through a series of concentrating ponds, and salt is harvested
from the most concentrated ponds from September to late December.
Wigeon grass is one of the few vascular plants capable of
coping with the high salinities, and occurs in several of the salt
ponds. While this habitat is not a beneficial place for vascular
plants, phytoplankton, water-boatman beetles, copepods, fairy
shrimp, brine shrimp and other invertebrates are capable of repro-
ducing there. Quantities of brine shrimp are harvested from the
salt ponds to be used as commercial fish food. Several birds,
including wintering ducks, such as the shovelers, find salt ponds
to be beneficial feeding and resting areas. In fact, salt ponds are
often used for duck hunting during the hunting season.
In shallow salt ponds, one might sight avocets, blackbellied
plovers, stilts, willets, gulls and terns. Altogether almost
eighty species of birds have been observed on these salt ponds.
-
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Agriculture
Agricultural lands in the Napa Marsh have been created in
years past by diking marshes. Most of these lands are planted and
harvested for hay production although some grazing by cattle and
sheep occurs. Sometimes old agricultural areas are flooded in the
fall for duck hunting.
Agricultural lands provide habitat for small bird~ such as
meadowlarks, killdeer, blackbirds, sparrows, and finches; for rodents,
such as mice, voles, gophers and ground squirrels; and for reptiles,
such as gopher snakes, the western toad and western fence lizard.
Migrating and resident hawks, falcons, kites. and eagles find ample
prey in these areas. In the fall, winter, and spring agricultural
lands are also used by shorebirds for feeding and resting. This
habitat type surrounding the tidal marshes provides important feed-
ing and resting areas when the normally exposed mudflats remain
inundated by unusually high tides or heavy rains and runoff. Large
numbers of pintails use these agricultural lands when ponds form
following heavy rains.
One important value of these areas is their potential for rest-
oration to tidal marshes. As long as they remain in agricultural
use and are not filled to elevations too high for marsh plant
growth,that potential remains. Meanwhile, these lands provide a
buffer between sensitive marsh flora and fauna and encroahing urban
use.
Windrows
Windrows are linear or grouped plantings of trees, which for
the most part have been created in order to provide protection of
agricultural crops from the wind. In the Napa Marsh area, eucalyp-
tus trees have been used almost exclusively for windrow construction.
Although they are not natural habitats, windrows provide additional
habitat diversity and are used as shelter by migrating and resident
birds and mammals. On the east side of Knight Island, an old dead
eucalyptus windrow is functioning as a rookery for cormorants.
-37-
Dead eucalyptus trees provide safe nesting sites for double-breasted cormorants. (Calif. Dept. of Fish &Game
photo by Bob Gill)
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FISH AND WILDLIFE
Fish
Periodic surveys of the fish populations of the sloughs of the
Napa Marsh and the Napa River have been conducted by California
Department of Fish and Game personnel since 1969. From October
1973, through February 1976, stations in Devil IS, South and Dutchman
sloughs were sampled for fish populations three times a year (Appen-
dix B). Fish population data were collected in the Napa River one
day in each of the years 1969, 1973, and 1976. Fish sampling methods
have included 3/4" to 5" gill nets and electro-shocking.
Collection from the Napa Marsh has shown 25 fish species repre-
senting 17 family types. The most abundant fish are the juvenile
striped bass, Marone saxatilis. Individuals numbered more than four
times as many as the next
abundant species, and mean
length varied from 9.1 em
(3.6 in.) to 58.1 cm
(22.9 in.). Next most
abundant was the delta
smelt, followed by yellow-
fin goby, tule perch,
Pacific staghorn sculpin,
splittail, longfin smelt and threadfin shad.
Runs of striped bass, sturgeon, steel head and starry flounder
are present in the Napa River system along with forage fishes, such
as shad and sculpin. The Napa River is an anadromous fish migratory
route, and the river system is an important nursery area for juvenile
steel head and striped bass. The estimated standing crop of juvenile
steel heads from the Napa River drainage is approximately 116,000
to 193,000 fish. The Napa River itself provides approximately five
miles of nursery habitat with an additional 30 miles in the tributaries
(l). Additionally, Sonoma Creek has a small annual steelhead run
of approximately 1,200 adult fish .
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Reptiles and Amphibians
The grasslands, marshlands, woodlands, rivers, and ponds with-
in and surrounding the Napa Marsh area provide habitat for many
amphibians and reptiles (Appendix C). The species most likely to
be seen in the Napa Marsh proper include western pond turtles, the
western aquatic garter snake, Pacific treefrogs, and bullfrogs. The
grassland and open woodland areas adjacent to the wetlands are habi-
tat for the western fence lizard, coast horned salamander, common
kingsnake, racers, the gopher snake, the western toad, and possibly
the tiger salamander. The California newt, California slender
salamander and Ensatina are amphibians common to the more moist
woodland areas of freshwater drainages and streams such as Tolay
and Sonoma Creeks. Amphibians and reptiles of the area are commonly
found under cover, such as logs, woodland litter, or streamside
rocks. One poisonous species, the western rattlesnake, is known to
inhabit the upland adjoining the wetland areas.
The uplands west of Sonoma and Tolay creeks provide habitat for
some reptile and amphibian species which may occasionally occur in
the Napa Marsh area itself.
Birds
The once extensive wetlands in California have been reduced by
70% since 1900, greatly increasing the importance of the remaining
marshes as wintering habitat for waterfowl and shorebirds. The
mudflats, marshes, and open water sloughs and ponds that make up
the Napa Marsh include areas of fresh and brackish water, as well
as highly saline salt ponds, and constitute an attractive and
essential resource for a large number of birds (Appendix D). Few
species actually nest here; however, many transient migrants and
winter visitors from the arctic tundra, western Canada, and inland
lakes depend on this important stopping place along the Pacific
Flyway for food and for resting areas.
A year-round census (Appendix D) from the first of September,
1975, through the middle of August, 1976, by the Department of Fish
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and Game, of birds observed in the Napa Marsh shows that bird popula-
tions exhibit seasonal fluctuations due to migratory and local seasonal
movement (Figures 1, 2). Breakdown of bird use by habitat type indi-
cates that the mudflats and river, as well as the salt ponds, receive
heavy use by numerous individuals of many species, including grebes,
herons and egrets, shorebirds, ducks and gulls. Sewage oxidation ponds,
not covered in this report, provide a small but important habitat,
particularly for ducks.
Birds that breed in the area include those species highly
sensitive to habitat changes. One such species is the endangered Cali-
fornia clapper rail. The surveys conducted in 1976 suggest that black
rails also nest hereJ/ The Napa Marsh provides some of the best rail
habitat in the San Francisco Bay Area, and the resident populations
of these wary and retiring birds are outstanding resources of the
area. Breeding colonies of Caspian terns utilize levees and some
of the higher ground in the marsh, as do a variety of upland birds.
Double-crested cormorants and great blue herons nest in windrow
snags. Individuals of American avocets and black-necked stilts
also nest on levees. The number of birds actually breeding in the
area is low, possibly because the lack of diversity of plant forms
in the salt marsh 1imits breeding sites (31).
Waterfowl
Conspicuous among the winter visitors to the Napa Marsh are
the waterfowl. Twenty-five species have been counted, including
whistling swans and Canada geese. Dabbling du~ks, such as the
mallards, gadwal1s, pintai1s, wigeons, shovelers and teal, feed
on algae and other common surface plants. Diving ducks like the
scaup and canvasback search out invertebrates and underwater
vegetation along the muddy bottoms. The North Bay and Napa Marshes
are the main wintering grounds along the Pacific Flyway for the
canvasback (28); 12,428 individuals have been counted at one time
in the marsh (3).
l/In 1977 black rails were found at six of ten sample census areas
in the Napa Marsh (Manolis, T.D. 1977. California Black Rail
Survey, Central California, 1977. California Department of Fish
and Game. In preparation)
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-FIGURE 1. ANNUAL FLUCTUATION OF SHOREBIRD
POPULATION: NAPA MARSHES 1975-76
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FIGURE 2. ANNUAL FLUCTUATIONS OF DUCK
POPULATION: NAPA MARSHES 1975-76
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SOURCE: Region III, Department of Fish and Game
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California clapper rail, an endangered species, resides in Napa Marsh.
(Calif. Dept. of Fish &Game photo by Bob Gill)
The canvasback duck winters in large numbers in the Napa Marsh and San
Pablo Bay. (Calif. Dept. of Fish &Game photo by Bob Gill)
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Shorebirds
Few groups of birds make use of the available food resource of
the marsh more completely than do the shorebirds. Twenty-six
species have been recorded there, including small forms, such as
the least sandpiper, and larger ones like dowitchers, avocets and
stilts, godwits and curlews. Morphologic differences in relative
body size and length and shape of the bill reflect adaptations to
different food preferences, allowing these often dense flocks of
mixed shorebird species to feed in the same area with a minimum of
competition for food. In addition, various species use different
approaches to food gathering. Avocets sweep and skim the water
with their upcurved bill, gathering insects and crustaceans;
phalaropes spin about in the water, stirring up aquatic inverte-
brates; willets, dowitchers and sandpipers pick and probe·the mud
for subsurface prey. Shorebirds, in general, feed on mudflats and
in the surrounding'intertidal waters, which are among the most
productive areas of the marsh (21). Salt ponds, with their rich
populations of brine shrimp and other invertebrates, also support
a large proportion of the shbrebirds, especially avocets and black-
necked stilts.
Wading Birds
Throughout the year, open water of the sloughs and salt ponds
of Napa Marsh attract long-legged waders, including great blue herons,
great and snowy egrets, and black-crowned night herons. American
bitterns are found in areas of dense marsh vegetation in Napa
Marsh. There are two active great blue heron nesting sites. An
abundance of fish and invertebrates in the shallower waters and
small vertebrates and insects in the upland fields provide food
for large numbers of these birds, including a single exotic
flamingo that has been observed in the crustacean-rich salt ponds .
Most of these conspicuous birds feed during the daytime, but the
black-crowned night heron, as its name implies, reduces interspecific
competition with its habit of foraging after dark .
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Coots and Rails
The coot, or common mudhen, is one of the most common residents
of the marshes, inhabiting the salt ponds and oxidation ponds, as
well as the mudflats and marsh proper. Coot populations in the
marsh have been calculated to number as many as 15,505 individuals
( 3 ). Far 1ess numerous but perhaps more si gni fi cant
are the closely related rails that reside in the marsh. Reduction
of estuarine habitat over the past century has caused significant
reduction in the distribution and numbers of these birds, particularly
fueCalifornia clapper rail, a species now considered endangered
by both federal and state agencies (14). The California
clapper rail has been sighted throughout the marsh. Steamboat
Slough (Sonoma County), located in the northwest section of the
marsh, supports the greatest density of California clapper rails in
the marsh (13).
Other Water Birds
A variety of other water-associated birds reside in or visit
the Napa Marsh. Resident western and pied-billed grebes swim and
dive in the rivers and salt ponds, and are joined in the winter by
horned and eared grebes. Flocks of spectacular white pelicans stop
at the marsh during their migratory flights. Nine species of gulls,
that range from year-round residents to transitory migrants and
winter visitors, scavenge throughout the marsh, concentrating their
activities on the mudflats, rivers and salt ponds. Caspian terns
and double-crested cormorants are among the few birds that do nest
in the marsh, with both species having established breeding colonies
there.
Raptors
Turkey vultures, white-tailed kites and marsh hawks quarter
all areas of the marsh throughout most of the year, while red-
tailed hawks, kestrels and owls concentrate on finding prey in
more upland areas. Burrowing owls have been reported in the past
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as occurring at Tubbs Island. Both species of eagle, golden and
bald, and two other falcons, prairie and peregrine, have been
sighted in the marsh. Wintering shorebirds, upland mammals, partic-
ularly voles, and insects of the grasslands provide an abundant
food resource for both resident and transitory raptors. During
migration, hawks tend to follow prominent geographic features, such
as the ocean shore and coast ranges, and the location of the Napa
Marsh makes it particularly attractive to these birds as they pass
through.
Other Land Birds
Most numerous of the many species inhabiting the upland por-
tions within and bordering the Napa Marsh are the blackbirds,
sparrows and finches and swallows. Other species include song-
birds, woodpeckers, flycatchers, horned larks, and many other
species of songbirds. Upland game birds in the marsh include
mourning doves and ring-necked pheasants, the latter an introduced
species commonly released by hunting clubs in the area. The salt
marsh yellow throat has a known breeding area on Skaggs Island Naval
Base. Incorporation of yellow throat habitat protection is recom-
mended as a consideration in management planning by the Department
for Napa Marsh (10).
Mammals
The Napa Marsh and adjacent biotic communities provide habitat
for twenty-two known species of mammals, including the endangered
sak marsh harvest mouse and probably an additional nine (Appendix E ).
Species which inhabit the upper marsh and thus are affected by tidal
changes include the brush rabbit, black-tailed jackrabbit, muskrat,
raccoon, longtail weasel, striped skunk, Norway rat, the house
mouse, California vole and the salt marsh harvest mouse. The
harbor seal has been observed occasionally offshore in San Pablo Bay.
Muskrat and raccoon are two of the most common fur-bearers
and are sometimes trapped in the marsh for their furs. The Bay Area
muskrat population has gradually increased since 1950 and is the
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most important fur-bearer in the region (30). Among
the small game species locally hunted for recreation are black-
tailed jackrabbits and brush rabbits from the nearby open grassland
and semi-open brush.
The Western gray squirrel and Eastern fox squirrel are found
in the oak woodlands extending into the area. The California ground
squirrel is often seen along the highways and roads throughout
the marsh.
The salt marsh harvest mouse, Reithrodontomys raviventris~ is
one of the few endemic mammals of the San Francisco Bay Area. This
endangered species is separated into two subspecies, with the sub-
species R. r. halicoetes being found in the northern and eastern
regions of the Bay, including the Napa Marsh. The salt marsh har-
vest mouse is generally found in the upper regions of pickleweed
beds along the high tide level. The ability of this species to
sustain itself on a salt water drinking supply is a physiological
adaptation of considerable evolutionary significance which is shared
with only a few desert species of small mammals (29).
The salt marsh harvest mouse has been observed and trapped in
several areas of the Napa Marsh in the 1970's. In studies conducted
in 1971 and 1974-75, the population on the northern shore of. San
Pablo Bay was the second highest in abundance in the San Francisco
Bay Region. Specimens have been trapped on Tubbs Island and in
the Fly Bay areas and individuals have been observed in Dutchman
and South sloughs (4).
Invertebrates
Little is known of the invertebrates in Napa Marsh. However,
some studies of the effects of the Napa Sanitation District effluent
on Napa River water quality provide preliminary survey information
on the benthic and planktonic invertebrate fauna of the Napa Marsh
area (15). These studies were preliminary, and the
collected organisms were not identifiable to genus. The benthic
and planktonic invertebrate fauna identified (Appendix F ) are
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domi nated by po lychaete worms; cru stacea'ns, such as copepod s;
amphipods and oposs'um shrimp; and bentnose and softshell clams.
The studies indicated that the benthic biota of Napa River is a
continually changing one, primarily because of seasonal changes
in salinity. Invertebrate species present indicate that freshwater
influence decreases from the approximate area of Bull Island
southward.
The invertebrate species of greatest importance in the Napa
Marsh area is Neomysis mercedis~ the opossum shrimp. The economic
importance of this species is based on its being the primary
food source for juvenile striped bass. The anadromous striped bass
spawn in the Sacramento and San Joaquin Rivers and Delta from April
through June. Copepods and amphipods are the first food of the
hatched young bass. When they reach approximately 0.6 inch in size
the bass begin feeding on Neomysis and continue throughout the
first summer and fall. By the following winter, small fish become
an important part of the diet. This seasonal diet change of the
striped bass coincides closely with the July-August peak in Neomysis
population and the December-February decline. Interactions of
these fish and invertebrate. populations have been the subject of recent
numerous research efforts, stemming from projected changes in the
amount and timing of freshwater flow into the Delta area.
Benthic invertebrates, including amphipod crustaceans and small
mollusks, are primary food for other fish, such as sturgeon and cat-
fish, as well as waterfowl, including redhead, bufflehead, scaup and
canvasback ducks. No surveys of clams have been conducted, but
it is safe to assume that both Macoma and Gemma gemma inhabit open
water areas and mudflats.
The Napa River has in the past been habitat for the freshwater
shrimp, Syncaris pacifica; however, this rare species is no longer
present and the habitat is not considered capable of being rehabil-
ita ted (17).
The salt ponds provide an ideal habitat for the brine shrimp,
Artemia saZina. These crustaceans prefer a salinity range of 7% to
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17.5%, two to five times that of seawater, and the more concentrated
salt ponds meet this requirement. Abundant dinoflagellates found
in the salt ponds are food for the brine shrimp (37).
Few organisms are adapted to these stressful conditions of fluc-
tuating and extreme salinity, and Artemia has virtually no competi-
tion. Population densities of this crustacean reach levels high
enough to permit commercial harvest of the shrimp and their eggs.
Although no direct data are available, Napa River, Sonoma
Creek, and the major sloughs of Napa Marsh probably provide nursery
area for Dungeness crabs. Use of this area may vary considerably
from year to year with fluctuations in juvenile populations. There
is evidence that San Pablo Bay is important in supplying a signi-
ficant portion of the Dungeness crabs which are caught as adults in
the Gulf of the Farallones, and personnel of the Bay-Delta Fishery
Project have found juvenile Dungeness crabs in the Napa Marsh (35).
Insects
In the Napa Marsh ecosystem Iitrue fl ies " are by far the most
numerous insects in kind and number. The best known are the mos-
quitoes, which may occur as dense populations of pests (Aedes squa-
miger)~ and are known as potential vectors of diseases, such as
western equine encephalitis. Some species have flight distances up
to 30 miles. These pests are generally controlled by local abatement
districts. Other genera and species of flies, however, are often
as numerous for longer periods of time and constitute not only a
considerable biomass within the marsh ecosystem but also provide an
important early link in the marsh's food chain.
Shoreflies make up the largest group of marsh flies. Adults
feed on diatomaceous slime and other algal materials on the muddy
surface near shoreline vegetation during low water; when the tide
is in, these flies feed on similar materials as they skate on the
water1s surface. Algiverous larvae (Ephydra~ Scatella~ Neoscatella)
live in the bottom's surface ooze, or in the case of Lampro8catella~
on algal filaments. Page and Stenzel found ephydrid larvae and
pupae in over 50% of the stomachs of sandpipers they sampled during
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the fall in Bolinas Lagoon, and adult flies often in 100% of their
samples.
Frequently fruit flies are numerous as well. Larvae {OcineZZa
and MerimyzaJ feed on the tissues of cordgrass and saltgrass stems.
A1so on cordgrass are 1arge numbers of the tiny ,beetl e Corticaria
sp., and, in the fall, the planthopper ProkeZisia sp. This last
insect has such dense fall populations that they actually darken
the flowering heads of cordgrass when moving up stems to avoid
tidal submersion.
The extreme environmental con-
straints encountered in salt ponds
limit the diversity of insects which
occur there. The one aquatic insect
inhabiting the salt ponds is the water
boatman, which occurs year-round
in the saltier ponds. Other insects
that frequent the ponds are the salt
marsh or brine fly, rat-tailed maggot
or drone fly, and the kelp fly, mostly seen floating on top of green
algae, their food supply.
The roles of most of the hundreds of species of insects (Appendix
F) within the Napa Marsh ecosystem is at best poorly understood.
Some larval forms, including all of the tethinid flies, are not yet
described. Nevertheless, when swallows are observed making pass
after pass through cloudlike swarms of midges or when 2,000 to
3,000 birds are observed chasing ground-blackening numbers of adult
shoreflies, it is difficult to deny the relative importance of these
marsh insects to the ecosystem.
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ECOLOGICAL RELATIONSHIPS
The Napa Marsh is an estuarine ecosystem which occupies the mouths
of two drowned river valleys and is open to tidal exchange from San
Francisco and San Pablo Bays. Typically, the physical features of
such an estuary exhibit a gradual transition from subtidal bottom
up through mudflats, salt marsh,and eventually upland habitat.
Along this elevational gradient, differences in such factors as
tidal inundation, exposure, and salinity cause a pattern of zona-
tion that is reflected by different vegetational associations; this
is easily noticed in the typical salt marsh, with its stands of
cordgrass, pickleweed and saltgrass. Diking and draining for
agricultural and salt production have interrupted this natural
continuum over much of the Napa Marsh. However, resulting salt
ponds and oat hay fields must be considered elements of the func-
tioning ecosystems along with more natural features.
Understanding the ecology of an area requires understanding
not only of the needs of the plants and animals found there, but
of their interdependence on the life cycles of each. Also required
is an understanding of how the physical character of that area
influences and, at the same time, is affected by resident
animals and plants. Finally, it is necessary to understand the
way in which the form and function of this particular area inter-
act with other areas surrounding it.
Although the location of this and other tidal marshes suggests
they may be simply transitional between the marine environment on
one side and the freshwater-upland environment on the other,
they are, in fact, unique. Research has shown (21) that
estuaries are more productive than either of the neighboring eco-
systems. In simple terms this means that estuaries produce food
and nutrients all }'ear long and at a high rate; in fact, more food
and nutrients are produced than are consumed by the plant and
animal residents of the ecosystem. The excess is exported to enrich
other systems. Examination of this flow of energy and nutrients
through the marsh and into the Bay illustrates the principles by
which the ecosystem operates.
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Energy is derived from the sun. In the Napa Marsh, green plants--
plankton in the water, cordgrass in the marsh, algae on the mudflats,
and oat hay in the fields--transform this solar energy into simple
food and oxygen through the process of photosynthesis. This energy,
stored and made available as organic compounds, is passed from
organism to organism in a complex web of food chains. Through cell
respiration, organisms oxidize the organic compounds to release
the energy stored within. Plants, the producers, use the produced
food as do the grazing protists, snails, salt marsh harvest mice,
waterfowl, domestic sheep, and many other animals that consume the
plants. These consumers, small and large alike, concentrate energy-
rich compounds in the tissues of their bodies and may, in turn, be
preyed upon by secondary consumers or predators like filter-feeding
invertebrates, shorebirds on the mudflats, herons in the sloughs,
or hawks and kites over the open fields.
Upon death, plant and animal tissues are broken down by
scavengers, such as crabs, insects, and others, and decomposed
along with organic wastes by bacteria. The released nutrients
accumulate in the mud and water, where they are assimilated by a
variety of plants, such as algae, cordgrass and rushes. Animals
then consume these organisms, and the cycle of nutrients is pE~r­
petuated.
The cycling of nutrients and the slow release of the sun's
energy through the interaction of marshland organisms is closely
linked with the system of inputs and outputs that the marsh snares
with surrounding ecosystems. Transport of nutrients, detritus and
dissolved oxygen through the estuarine system is accomplished by
the cyclic pulse of the tides and by the seasonal flooding and
freshwater flow of the rivers. Tidal flows carry in dissolved
oxygen, nutrients, and organic particulates on saline waters. The
back and forth flow mixes the waters of different salinities, trap-
ping nutrients; in addition, it brings food and oxygen to the marsh
organisms and carries off waste products, saving the organisms the
energy expenditure involved in these life-support processes.
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Rivers and creeks draining into San Pablo Bay affect the salin-
ities of marshland, on a local as well as regional scale. Massive
freshwater inputs from the Sacramento Delta area have caused Napa
Marsh to be intermediate in salinity, compared with the saltier
Petaluma Marsh to the west and the sweeter Suisun Marsh to the east.
Rivers also bring dissolved minerals to the marsh, transport organic
detritus downstream to enter into the marsh nutrient cycle, and
provide sediment that is trapped by marsh vegetation.
While the fluctuating rise and fall of the waters brings many
benefits to the marsh, this fluctuation, along with variations in
salinity, makes the environment a physically stressful one for organisms.
Specific adaptations of many salt marsh species, such as cordgrass,
opossum shrimp and clapper rails, limit them to this specific
environment. However, productivity of these areas exceeds the
needs of resident organisms. The rich outflowing of dissolved
nutrients, organic debris and invertebrate larvae, carried off by
tidal currents, provides a food resource upon which many marine
species, including commercially important fish, are dependent.
Quantities of brine shrimp are gathered from the salt ponds and used
to help support exotic fish populations. Concentrations of wintering
shorebirds and waterfowl also harvest the excess production, at the
same time returning some nutrients to the cycle through feces and
decaying tissues.
Mudflats are one of the most productive areas of the estuarine
environment, producing the bulk of invertebrates that are used as
food by inhabitants of the marsh and elsewhere. The examples of
energy and nutrient exports that support and enrich other ecosystems
are numerous; the value of salt marshes has been well documented.
Over the past century, 70% of the salt marshes in San Francisco Bay
have been filled, causing the value of the remalnlng marshes to
become even more significant in a regional context.
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AREAS OF BIOLOGICAL SIGNIFICANCE
Because so much of the Napa Marsh has been modified, the
remaining "na tural" wetlands, including sloughs, take on special
significance. These areas are gradually being brought under a
protected status which recognizes their biological importance and
sensitivity. Plates 4 through 7 are detailed presentations of
the habitats in four significant areas of the Napa Marsh.
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Coon Island Ecological Reserve (11)
This 250-acre natural island on the west bank of the Napa River
(Plate 4) preserves the natural distribution of plant associations
once found throughout the Napa Marsh. These associations reflect
the quality of the water in which they are found, neither as saline
as the Petaluma Marsh nor as fresh as the Suisun Marsh. Accelerated
siltation rates have increased the area of Coon Island by 150 acres
in the last 100 years, providing an example for studies on sedimen-
tation dynamics and effects on wildlife. Habitat for the endangered
California clapper rail and the salt marsh harvest mouse is provided
in the tidal marsh on the reserve.
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PLATE #4: Area of Biological Significance:Coon Island & Fly Bay
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Bull Island and Fagan Marsh (12)
These two tidal wetlands are situated in the northeastern portion
of Napa Marsh (Plate 5). Bull Island was once leveed, but since being
breached in 1958 has been functioning as 109 acres of viable tidal
marsh. It provides valuable wildlife habitat; in addition to
numerous othe~ species, California clapper rails nest in and inhabit
the area.
Fagan Marsh comprises 365 acres of natural marshland. It supports
a mosaic of unusually diverse fresh and salt marsh vegetation,
including two rare species, CordyZanthus moZZis ssp. moZZis and
Carex sitchensis. Habitat value of Fagan Marsh is high. The
California clapper rail and possibly the salt marsh harvest mouse
are resident.
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Steamboat Slough Marsh (13)
Steamboat Slough Marsh includes 256 acres of tidal marsh in the
northwestern (Sonoma County) portion of the Napa Marsh (Plate 6).
It resembles other natural wetlands in the area in topographic and
vegetational features, but is unique in that it supports the most
dense population of endangered California clapper rails in the
Napa Marsh, and perhaps the entire San Francisco Bay. These rails
are known to nest throughout the Steamboat Slough area.
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PLATE #6: Area of Biological Significance:Steamboat Slough Marsh (Sonoma County)
-61-
Lower Tubbs Island Preserve
Lower Tubbs Island Preserve encompasses 333 acres of semi-managed
wetland at the confluence of Tolay Creek with San Pablo Bay (Plate 7).
Originally diked, ditched, and managed by a private hunting club,
Lower Tubbs Island is now a Nature Conservancy Preserve. Its
primary value is that it combines upland dikes, fresh and brackish
water ponds, and salt marsh features that provide an outstanding
variety of wildlife habitat. Resident species include the
California clapper rail, salt marsh harvest mouse, burrowing owls,
and white-tailed kites; harbor seals commonly haul out along the
bayside banks. Sedimentation from Tolay Creek has required
periodic dredging to maintain ditches and ponds within the preserve.
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PLATE #7: Area of Biological Significance:Lower Tubbs Island Preserve
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NATURAL RESOURCE AND LAND USE
GENERAL RESOURCE USE
Human uses of the natural resources of Napa Marsh include
hunting and fishing for food and recreation, recreational boating
and other water sports, educational and scientific study, bird-
watching and nature observations, non-water recreation such as
picnicking, and industrial use for economic gain. Measurements of
levels of use in all' these areas are not available; however, all
such use is expected to increase in future years; for example,
as private lands are made more accessible to the public, their usage
increases several fold.
Hunting
Since 1953, Leslie Salt Company, in a cooperative leasing
agreement with California Department of Fish and Game, has allowed
hunting. on ponds used for salt production. Lands under control
Qt the Leslie Salt Company and open to hunting under permit
include Knight Island, Russ Island, Banty Island, a slice of Cross
Island, Little Russ Island, and an area between Coon Island and
Hudeman Slough (Plate 8). This is a total of approximately 3,000
acres of ponds. An average of 600 hunters annually use the area
from October through January for waterfowl hunting. Private hunting
clubs exist on Little Russ, Russ, Banty and Cross islands. These
clubs cover a total of 2,904 acres; some of this land is leased
from Leslie Salt. No Leslie Salt Conlpany permit is required to
hunt in the sloughs, river or on a private club.
The Department of Fish and Game operates the leased lands as
a wildlife management area (Plate 8), and only migratory waterfowl
may be taken. A permit costing $3.00 allows hunting for the season
on the leased Leslie Salt ponds.
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PLATE #8: Napa Marsh State Wildlife Area
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Some of the valuable remalnlng marshlands have been designated Ecological
Reserves. (Calif. Dept. of Fish &Game photo by Jim Michaels)
Fishing is a popular form of recreation along river banks and salt pond
levees. (Calif. Dept. of Fish &Game photo by Jim Michaels)
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San Pablo Bay is the primary wintering area for the canvasback
duck on the Pacific Coast (2~). The duck population gradually
increases in the fall, peaks in November and December~ ~nd fluc-
tuates until the end of March when the ducks leave the wintering
ground~. Monthly surveys of birds in the Napa Marsh proper indicate
that canvasback ducks are the largest wintering waterfowl population,
followed by the ruddy duck and pintails (3). Department hunting bag
surveys indicate that these three species are also the most abundant
waterfowl obtained by hunting, and that approxinlately half of the
canvasbacks harvested on the Pacific Flyway are shot in the San
Pablo Bay-Napa Marsh area.
Fishing
An estimate of sport fishing user-days in Napa Marshes is not
available. However, general observations indicate that the area
is used almost daily with concentrated use in the fall. Additional
striper habitat and fishing access is provided in one of the Leslie
Salt Company salt ponds when the latter are filled from the Bay,
trapping the bass. The pond, on Cross Island adjacent to State
Highway 37, has been fished by Vallejo residents for years. lI
The Wildlife Conservation Board has acquired lands or proprie-
tary interest and added improved facilities for public fishing at
the Vallejo Fishing Access, Vallejo Fishing Pier and Hudeman Slough
Fishing Access. Facilities include parking, launching ramps, floats
and restrooms. The Vallejo Fishing Pier is operated and maintained
by the greater Vallejo Recreation District; the Vallejo Fishing
Access is a free ramp maintained by the Vallejo Municipal Marina,
and Sonoma County maintains the Hudeman Access. Estimated annual
use of the Hudeman Slough Fishing Access for 1970 through 1975 has
been approximately 3,800 person-days.
Where access is available, bank fi~hing takes place along the
entire marsh boundary. Angling also occurs throughout the sloughs
II Jim Michaels, Department of Fish and Game, Region 3, personal
COmfTlUn i ca t i on .
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and along the Napa River and is permitted from shore and boat in
the Coon Island Ecological Reserve.
Brine Shrimp Production
Salt ponds demonstrate a salinity gradient which at the lowest
point approximates sea water (roughly 3.4%), and at the highest
point is four to five times that of sea water. The brine shrimp
Artemia thrives in salinities ranging from 7.0 to 17.0 percent.
Since there is little competition for Artemia in this hyper-saline
environment, and since the reproductive rate for Artemia is eight
generations per year, annual production is in the order of 50 to
60 tons per acre (37).
The brine shrimp industry is based on a harvest of eggs.
Leslie Salt Company leases all rights to the eggs to San Francisco
Bay Brand, Inc., by virtue of a 1953 agreement. No current esti-
mates of the dollar value of the industry are available, but a
1966 estimate placed a value of $60,000 on the annual harvest
throughout Leslie Salt lands ( 9).
A sideline to the industry is the collection of longjaw mud-
suckers for bait from the less saline ponds. This is permitted
under a separate sublease from the brine shrimp industry to Thomas
Laine of Alviso.
Recreational and Educational/Scientific Uses
The largest area set aside for non-consumptive uses such as
bird-watching, nature study, and educational and scientific pro-
grams in the Napa Marsh is Lower Tubbs Island. This 330-acre parcel
was purchased in 1969 by the Nature Conservancy and is currently
heavily used by organizations for informal and formal vegetation
and wildlife studies.
A 55-acre park, south of Highway 37 at the Mare Island Cause-
way, is being planned by Greater Vallejo Municipal Marina to include
a "na ture overlook ll with boardwal ks over an area of tules to aid in
nature study. Additionally, ten acres of the park will be retained
as a natural wildlife study area.
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Coon Island is preserved as an Ecological Reserve. Although
no hunting is allowed in this area, angling from shore and boat is
permitted.
Some small boat recreation takes place in the Napa River in
addition to much larger commercial navigation. Napa Slough is
used by recreational boaters for water skiing. Small craft boating
and water contact sports are allowed in Coon Island Ecological
Reserve .
LAND OWNERSHIP
Much of the Napa Marsh lands is subject to uncertainties
of ownership due to the existence of historic tide and submerged
lands within the marsh. Sovereign public title to the tide and sub-
merged lands within the marsh was acquired by California upon
admission to the Union and is still under the jurisdiction of the
State Lands Commission. The state retains public titles which may
be fee or may be limited to the public trust easement with private
ownership of an underlying fee. It is important to note that owner-
ships within the estuary cannot necessarily be determined by con-
sulting the assessor's roll, which purpose is taxation and does not
always reflect such complicated title problems.
The largest single land owner of recordl! is Leslie Salt. Les-
lie claims 10,906 acres of land, 23.5 percent of the entire area .
Some 91 parcels account for approximately 54 percent (25,158 acres)
of the entire marsh area (excluding Leslie Salt). Not one of these
91 parcels is less than 100 acres in size and some of the larger
parcels range in size from 400 acres to 900 acres. The remainder
of the privately claimed marsh area, some 4,969 acres, consists of
183 small land holdings in the marsh.
1/ The ownership figures in the folJowing paragraphs are taken from
- information on assessors' rolls.
-69-
In addition to those lands in sovereign public title and under
the jurisdiction of the State Lands Commission, approximately 6,000
acres of marshland are in public ownership, including at least 1,000
acres of State of California lands in clear title. Other public
agencies with holdings of record are: United States Government (U.S.
Navy)--3,627 acres; Napa County--667 acres; City of Vallejo--344
acres; American Canyon Water District--66 acres; American Canyon
School--ll acres; Reclamation District #2061--250 acres; and Vallejo
Sanitation and Flood District--3 acres.
Those lands made accessible in cooperative agreement with Leslie
Salt Company have been established by the Department of Fish and
Game as a State Wildlife Area. The objective of the management
program is to provide public hunting in the area. The present pri-
vate control of most of the area (88.5 percent) results in potential
management problems which may threaten wildlife values. The most
significant threat on wildlife in the area is that of encroaching
urban development of private lands and its effect, regionally, on
land use.
LAND USE (Plate 9)
Land uses in the Napa Marsh can be grouped into seven general
categories: agricultural, industrial, commercial, transportation,
public facilities, residential and recreational (see Resource
Section).
Agriculture
Agriculture is the most prominent use of land in the Napa Marsh.
The Department of Fish and Game estimates that there are 20,881
acres of land in agricultural production in the marshes. This
acreage accounts for approximately half of the entire area. Primary
crops produced today are the same as in the past--oats, grain and
hay. Most of the land in agricultural production is reclaimed marsh.
In addition to the production of crops, some of the upland grasslands
are used for cattle and sheep grazing. However, compared to crop
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PLATE #9: Existing Land Use & San Pablo Bay National Wildlife Refuge
production, beef, lamb and dairy production are only minor in terms
of acreage used. Agricultural land use has remained fairly constant
in the Napa Marsh. Oats and hay are still the only practical crop
that can be grown under the existing soil conditions.
Industrial
Salt production in terms of acreage is the largest industry in the
Napa Marsh. Approximately 10,000 acres produce salt by means of
solar evaporation. Salt production is viewed as a compatible use
in relation to habitat maintenance. Waterfowl, shorebirds, and other
water-associated birds make use of the salt evaporation ponds and
isolated levee systems as feeding, nesting, resting and loafing
areas. However, a potential problem lies in the eventual disposi-
tion of these lands, should salt production eventually become
economically unfeasible. At that time, the salt ponds should revert
to public ownership and be maintained and/or restored as wetland
habitat and/or as a wildlife management area.
In fact, much of these lands may already be in state ownership
due to the sovereign public title to tide and submerged lands. At
present, tit}e to some of the marshlands within the salt company·s
claimed holdings are being resolved with the State Lands Commission.
No predictions or solutions to this existing problem can be offered
at present.
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-Salt production occupies about 20% of the Napa Marsh. (Calif. Dept. of
Fish & Game photo by Jim Michaels)
A highway bridge under construction over the Napa River will form a cross-
valley route. (Calif. Dept. of Fish &Game photo by Jim Michaels)
Other industrial uses on the fringe of the marsh include a
small rock and gravel quarry near Highway 12 in Sonoma County (12
acres) and the large U. S. Naval Shipyard at Mare Island.
Commerc i a1
Commercial development in Napa Marsh is limited at present
to the city limits of Vallejo. Lands used for commercial purposes
are for the most part located south of Sears Points Road and
generally east of Mare Island Strait. There is some commercial
development adjacent to and north of Sears Point Road (Plate 9).
Commercial uses of land include neighborhood shopping areas (food
and retail stores), community shopping centers, strip commercial
development, including such uses as car sales, clothing stores,
restaurants, gasoline stations, etc. All commercial development
is in the urbanized area of Vallejo. However, as this city expands,
the marshlands become more susceptible to urban development.1/
Transportation
Sears Point Road (Highway 37) traverses the southern boundary
of the marsh in an east-west direction. In the northeastern section,
the southern crossing of Highway 12 is being constructed across the
Napa River to Highway 29. Besides these roadways there are two
other transportation facilities which affect the marshes but are
not located directly in the area. One is a small airport in Sonoma
County located between Highway 12 and the project boundary. The
other is the Napa County Airport in Napa.
At present the Napa County Airport is a relatively small
general aviation facility located 1.5 miles east of Bull Island in
the northern portion of the marsh (Plate 9). A current proposal
will extend Runway 18/36 from its present length of 5,332 feet to
a length of 6,082 feet, enabling the airport to serve as a training
base for Japan Airlines. If the proposal is approved, eight Falcon
executive-type jet aircraft will be housed at the airfield in addition
1/ Based on an interview with Ms. Hubbel, Vallejo Planning Depart-
ment, 1976.
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to the trainees. This program will add 9,984 operations to the
present 253,511 operations on an annual basis.
Public Facilities
There are two major public facilities located east of the
Napa River--the Napa Sanitation District Sewage Treatment Plant
and the American Canyon Land Company land fill site. The expansion
of both of these facilities beyond their present capacity is
dependent upon the rate of growth in Napa County .
The Association of Bay Area Governments projects that from
1970-2000, Napa, Sonoma and Solano counties will experience the
most rapid growth rate (3 percent per year) of all the Bay Area
counties. The American Canyon Landfill Company proposes to expand
their land fill site by approximately 300 acres. The site in ques-
tion is located in the wetlands on the east bank of the Napa River.
The present sewage treatment plant of Napa Sanitation District
occupies 16 acres of land near the Napa River. Liquid wastes con-
veyed to the plant are treated in four oxidation ponds and then
discharged into a slough of the Napa River. The District has had
a problem in the past with treating sewage during wet weather. A
temporary wastewater pond was constructed to handle overflows during
these times. The long range plans for the District recommend the
construction of a new consolidated chemical treatment plant with
effluent filtration adjacent to the existing ponds located near the
Napa County Airport. This facility will also handle sewage from
the American Canyon County Water District. All treated wastewater
will be discharged into the Napa River adjacent to the plant.
Napa County operates a public boat launching facility at
Cuttings Wharf. Expansion plans for the wharf include the instal-
lation of three concrete launching ramps and a boat watering
stat i on.
Along the east bank of Sonoma Creek the Department of the
Navy operates a communication center of 492.36 acres of the land
known as Skaggs Island. The major part of Skaggs Island is leased
for agricultural purposes.
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Small recreational homes with boat docks line the banks of the Nilpa
River. (Calif. Dept. of Fish & Game photo by Jim Michaels)
A public boat launching ramp is provided at Kennedy Park, Napa. (Calif.
Dept. of Fish &Game photo by Jim Michaels)
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Residential
Residential development in the Napa Marsh is primarily rural.
The pattern of residential development is a scattering of individual
farm houses on large tracts of land. This spatial distribution of
residences can be found in over 95 percent of the Napa Marsh and
environs with the exception of those portions in and adjacent to
the City of Vallejo and those portions under the jurisdiction of
the City of Napa.
Residential land use in Vallejo is a mixture of single family
homes and apartments. The area bounded by Sears Point Road and
Mare Island Strait is a mixture of both housing forms. Just north
of Sears Point Road, and east of and adjacent to the Napa River,
single family home subdivisions exist and are expanding. The
subdivisions in this area are known as Delta Highlands and Sand-
piper Point. Delta Highlands is a 121-acre subdivision totaling
545 lots. To date all but 22.3 acres of the subdivision have been
developed. Sandpiper Point, adjacent to Delta Highlands, is a
residential area which is encroaching upon the marsh. To date 121
homes have been built on 25.8 acres of land, and there is a proposal
to build an additional 383 homes on 75 acres of land. The new addi-
tion will come to within 400 feet of the east bank of the Napa River .
The Stanley Ranch, an area proposed for residential develop-
ment, is located west of the Napa River between Bull Island and
Horseshoe Bend, and is zoned for residential use. The General
I
Plan for the City of Napa limits the residential density to a
total of 300 dwelling units. The present zoning of the property
(R-l), however, would allow a greater number of homes, if developedlJ .
1/ Based on a conversation with Bruce Kibby of the City of Napa
- Planning Department.
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LAND USE PLANNING AND REGULATION
~
In general, land uses devoted to aqriculture and salt produc-
tion do not present a threat to the maintenance of wildlife values
of the Napa marshes. However, encroaching urbanism in the form of
residential, commercial, and industrial development, and intensified
demand for transportation and support services do bring pressure on
the marsh area. Rising land values and property taxes tempt land
owners to convert from the present agricultural and salt production
to more urban types of land uses.
The preservation of wildlife habitats and the maintenance of
compatible land uses in the future can be implemented through land
use plans, policies, and effective controls. However, the Depart-
ment of Fish and Game has no power over land use except for those
lands they lease. This means that the public agencies that have
jurisdiction in the marsh area are the only ones which can control
land use. This is usually done through zoning and permit issuing
powers.
There are five local jurisdictions directly responsible for
land use planning in Napa Marsh. They are Sonoma, Napa, and Solano
counties, and the cities of Napa and Vallejo. State law requires
that each of these jurisdictions prepare a general plan which will
guide future development throughout the area of their responsibility
while providing for conservation and open space.
In addition to the five local controlling jurisdictions, there
are special agencies and districts which ,have permit issuing and
jurisdictional powers, and therefore indirectly control land use
in the Napa Marsh.
County of Sonoma
Sonoma County does not have an adopted general plan which meets
the requirements of California State law as of September 1976.
However, a proposed land use plan for the county as well as for
the marsh has been proposed, but to date is not adopted The
proposed land use plan recommends that the majority of the land
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in the marsh within the county·s jurisdiction be used for agri-
culture (i.e., grazing, forage, and truck crops). All existing
sloughs and marshlands would remain in their present state, allow-
ing no future development. A small percentage of land in the
northwest corner of the area is proposed agric~ltural-residential
development, which would allow one dwelling unit for each 10-20
acres of land area.
The zoning proposed for south Sonoma Valley (Areas 2 and 4)
(32) would implement the land use plan for lands near the Napa
Marsh. The majority of the parcels on the proposed zoning map
have minimum parcel size of 100 acres. The use designated is pri-
marily and exclusively agricultural. This use in lands adjacent
to the marsh tends to inhibit urban encroachment .
County of Napa
The Land Use 'El ement of the Napa County Genera1 Pl an, adopted
on September 8, 1975, designates agriculture, watershed and open
space uses for the Napa Marsh. The Napa County zoning map was
last reviewed in August 1976. Existing zoning in the marsh area
under Napa County's jurisdiction is predominantly A-l .FP, which
is an Agricultural District with a Flood Plain Combining District.
In addition there is some RR (Residential Resort District) zoning
just east of Coon Island and also north of Edgerly Island.
Just north of the boundary between Solano and Napa counties
on the east side of the Napa River is a large Mzoning district
(industrial). This zoning for industrial uses appears to be in
conflict with the marshland habitat policies of the Napa County's
Conservation and Open Space Elements in the General Plan. The
marshland habitat policies encourage the return of salt ponds to
marshlands; retention of wildlife habitats in such areas as Coon
Island, Fly Bay, Devil's Slough, Bull Island, and all of the berm
areas between the tops of levees and center of the slouqhs, as
well as nearby marshland and grasslands; and the rezoning of marsh
areas and tidal waterways to a minimum of 40 acres per dwelling
unit.
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The long-range land use plans for-Napa County are consistent
with Fish and Game's objective of preserving wildlife and game
habitats. However, some of the existing Mzoning in the marshes is
not consistent with the General Plan and hence needs resolution.
County of Solano
The Resource Conservation and Open Space Plan for Solano
County designates that portion of the Napa Marsh under its juris-
diction for agricultural and recreational uses. The Plan specif-
ically recommends that the wildlife habitat in the marsh be main-
tained and enhanced. Presently the major portion of the area under
Solano County jurisdiction is zoned for agricultural uses (A-20).
But there is an area on both sides of White's Slough east of the
Napa River that is zoned for industrial types of land use (MG-3
General Manufacturing). Again, as in the Napa County situation,
the MG-3 zoning appears to be inconsistent with the resource and
open space policies of the Solano County General Plan.
City of Napa
The City of Napa General Land Use Plan was adopted in August
1975. The Plan designates those portions of the marsh under the
City's jurisdiction as residential. The Stanley Ranch, which lies
between Bull Island and Horseshoe Bend, is set at a maximum density
of 300 homes. It was proposed that portions of the Stanley Ranch
which are presently marshland be bought and preserved by the Army
Corps of Engineers as a mitigation to the adverse environmental
impact of the long-planned Napa River Flood Control Project, which
was recently defeated by referendum (Nov., 1976). The other portion
of the marshes under the City's jurisdiction is just north of
Horseshoe Bend on the east side of the river. The area is shown
on the General Plan as residential with no density designation.
The City of Napa Zoning Map shows the Stanley Ranch as zoned
R-l and the other area above Horseshoe Bend as industrial. R-l
zoning on the Stanley Ranch would allow more than the 300-unit
limit designated in the General Plan. And the Industrial Park
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Zoning in the other area is inconsistent with the new General Plan.
As long as these inconsistencies between plans and zoning are
unresolved, intensified land use continues to pose a threat to the
mars h.
City of Vallejo
The Vallejo General Land Use Plan was adopted in August 1973.
This plan reflects in part the existing development in and adjacent
to the Napa Marsh. The area north of State Route 37 and east of
Napa River is designated as open space and low density residential
(3-10 units per acre). The Guadalcanal Housing Area is designated
as an employment center, and the area east of the Napa River and
south of Highway 37 is a conglomeration of urban uses (residential,
commercial, etc.), except for the area directly adjacent to Mare
Island Strai~ which is designated as park.
At present there is a proposal before the City of Vallejo's
Redevelopment Agency to improve an B3-acre site just north of the
Mare Island Naval Shipyard known as the Guadalcanal Village North
Housing Area. The site is comprised of two parcels which are
separated by Sears Point Road (Highway 37). The northern parcel is
53 acres and bounded by levees on its northern and eastern sides.
The levees separate the site from the marshlands of Dutchman's
Slough. The southern parcel is 30 acres, and is bounded by the
Naval Shipyard and Highway 37. Existing improvements on the site
include surfaced roads, concrete walks, water and sewer lines, storm
drains, gas lines, electric lines, a security fence, and one struc-
ture (a former flood water pump house). The proposed redevelopment
of the site is for light industrial uses, such as transportation
warehousing and wholesale types of activities, assemblinq and
packaging industries. It is anticipated that there will be 723,000
square feet of floor space constructed on the site, which at present
is owned by the United States Government Services Administration.
There seem to be direct conflicts between the Zoning Map pre-
pared in March 1970 and the map found in the August 1973 General
Plan. In the earlier document, the Park area along the frontage
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of Mare Island Strait is zoned R-5000 (single family residential)
and portions of the open space area north of Highway 37 and east
of the Napa River are zoned for industrial land use. All of the
other zoning is in conformance with the City's General Land Use
Plan, a resolution which permits more accurate predictions of
potential land use in the vicinity of the marsh.
Industrial and residential zoning in Vallejo adjacent to the
Napa River and the associated marshlands is threatening in that
there will be increased pressure on other nearby marsh and agri-
cultural lands to turn to urban type land uses.
Other Public Agencies and Special Districts
While local governments are responsible for land use planning
and decisions in the Napa Marsh, other public agencies have the
power to approve or deny proposed land use and developments in
p,ortions of the area. The following public agencies have juris-
diction in the marsh within the limits of special permit powers.
San Francisco Bay Conservation and Development Commission (BCDC)
BCDC generally has jurisdiction, as set forth in the McAteer-
Petris Act, over all the lands in the San Francisco Bay which are
subject to tidal action, and in addition to the shoreline measured
100 feet landward of and parallel to the Bay shoreline. The defi-
nition of San Francisco Bay also includes salt ponds which were used
for solar evaporation of bay waters for salt production during the
three years preceding the 1969 Regular Session of the Legislature,
as well as managed wetlands diked off from the bay and used for duck
hunting or game refuge within the same time period.
Certain waterways also fall under BCDC's definition: Tolay
Creek to State Highway 37; Sonoma Creek to its confluence with
Second Napa Slough; and Napa River to the northernmost point of
Bull Island.lI
1/ The U.S. Army Corps of Engineers and the Department of the Navy
- are exempt from BCDC's jurisdiction.
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Within the area of jurisdiction BCDC has permit issuing powers
which supercede those of the local government jurisdiction. BCDC
can deny or approve any proposed development in this area based upon
its conformity (or lack of) with the San Francisco Bay Plan, a
document which recommends policies regarding economic development,
population growth, safety of fills, locations for water-related
industries, ports, airports, recreation, saltponds, transportation,
refuse disposal, public access, scenic views, and so forth.
u. S. Army Corps of Engineers
The Army Corps of Engineers has jurisdiction over all navi-
gable waterways in the Napa Marsh. Under the strictest definition,
navigable waterways include tributary streams and adjacent wetlands.
The Corps also has jurisdiction over portions of lands behind
existing levees and dikes. Their jurisdiction in this latter case
is limited to lands where elevation is below the MHHW. Within its
area of jurisdiction the Corps requires public notice and permit
for any work or construction to be done except for repair work to
existing levees or dikes, which can be undertaken with an adminis-
trative permit only.
San Francisco Bay Region Water Quality Control Board
The Regional Water Quality Control Board (RWQCB) has permit
issuing authority over any wastewater discharge onto land or water.
In addition, RWQCB certification is required for any permit issued
by the Army Corps of Engineers. Therefore, the Board has an
indirect form of control over the uses of land in the Napa Marsh.
State Lands Division and the Department of Fish and Game
State Lands has direct authority over all lands under its
ownership. The present number of acres of land in the marsh owned
by the State Lands is difficult to calculate since most of these
lands underlie waterways and wetlands and take the form of either
fee title or public trust easements (see Land Ownership and Land
Use) .
-83-
The Department of Fish and Game has control of land use only
in those areas which are leased to them by State Lands. All the
other lands in the marsh are controlled by one or more of the
aforementioned jurisdictions.
United States Fish and ~Jildlife Service (USF.WS)
Because of the use of the Napa Marsh by migratory fowl, the
U.S. Fish and Wildlife Service, under the Department of the Interior,
has a vested interest in the marsh as a whole and provides review
and recommendations to the Army Corps of Engineers· proposed projects.
More specifically, USFWS has established and maintains the San Pablo
Bay Refuge, an 11,790-acre expanse of open water and tidelands which
serve as winter home for, among others, some 40,000 canvasback ducks.
Great numbers of loons, grebes, cormorants, and terns, along with
diverse other waterfowl and shorebirds use the refuge (Plate 9).
List of Other Agencies Having Limited Jurisdiction in the Marsh
• American Canyon Water District
• American Canyon Fire District
• Napa Sanitation Service
• Vallejo Sanitation and Flood Control District
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PROBLEMS AND CONFLICTS
In some respects Napa Marsh is surprisingly removed from inten-
sive human activity: access is limited by private ownership; pUblic
lands, such as Skaggs Island are not accessible; and, from the van-
tage point of a boat in the sloughs, wetlands, and diked lands
appear to be relatively undisturbed. It is apparent, however, that
almost all environmental problems which are real or a potential
threat to wildlife habitat result from conflicts between human uses
within and around the marsh, and natural resource protection and
management objectives.
Most causes of problems in Napa Marsh, then, are human, although
natural causes also can bring about degradation of marsh or water
quality. The resulting effects fall into several general categories,
namely sedimentation, contamination and pollution of water quality,
stress on wildlife populations or vegetation, and, direct loss of
habitat. An effect related to all of these is the threatened loss
of marginal lands which function as buffers to the more sensitive
wetlands and sloughs.
Urbanization
In a regional context, that is, in the San Francisco Bay Area
and particularly the North Bay, there continues to be a steady
pressure for development of flat lands on the periphery of the Bay.
Furthermore, urban development of higher ground continues and also
plays a role in degradation of environmental quality in the sloughs
and marshes.
The lower Napa Valley is particularly attractive for resi-
dential development in that itis close to the employment centers
of Vallejo and the East Bay and offers an escape from these more
intensive urban centers. Climate is agreeable, and scenery is semi-
rural or mountainous.
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Industrial activity along the Napa River. (Calif. Dept. of Fish &Game
photo by Jim Michaels)
New subdivisions are encroaching on diked former marshland. (Calif. Dept.
of Fish &Game photo by Jack White)
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In the Napa Marsh and environs, development demands are for
subdivisions on the margins, with less pressure for recreational
homes along the sloughs. Some of the peripheral lands have long
been diked, and although they lie close to or below the level of
highest tides and are underlain by bay muds which pose certain
construction hazards, their proximity to Vallejo and Napa and the
heavily traveled Highways 12 and 37 makes them highly desirable
for residential, commercial and industrial development.
Diked lands which are in agricultural use are also under
development pressure as taxes and potential market value of these
lands increase. Profits from sale of land for development are tempt-
ing, especially to absentee landlords who do not have a close living
association with the land. Those lands which are under agricul-
tural contract (e.g., Williamson Act) are "safe" only as lonq as
the owner chooses not to terminate the contract. Even with BCDC
permit review, Leslie Salt Company lands cannot be considered "safe"
(from development into less compatible land uses) in light of
precedent-setting sale of salt ponds in the south bay. At present,
salt production is considered at best an economically marginal
industry in the San Francisco Bay.
Land use plans for the three counties and for the municipal-
ities which adjoin or include the marsh area suggest preservation
of most of the area for purposes of fish and wildlife habitat,
open space or agriculture. However, existing zoning is not
generally in conformity with these plans, and permitted uses under
existing zoning indicate that there are unresolved conflicts not
only within one jurisdiction but also between jurisdictions whose
policies may be in conflict. This lack of governmental coordination
is further apparent in the absence of close coordination between
interested agencies, such as Fish and Game, State Lands, Regional
Water Quality Control Board, U.S. Fish and Wildlife Service, and
BCDC, although all of these agencies generally agree on the objec-
tives of habitat and water quality protection in the marsh.
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"Urbanization" as a concept can be subdivided into residential,
commercial and industrial, transportation, and service (such as
solid waste and wastewater disposal) components. Any increase in
one component implies comparable increased demand in the others.
Residential
Residential development is occurring most aggressively on the
lands between State Route 12 and the Napa River. Rancho del Mar is
a subdivision on the uplands just above the historic marsh zone.
Delta Highlands and Sandpiper Point development lie both adjacent
to and within this zone, occupying lands ranging from 5 feet to 20
feet above MSL, and which were diked off from tidal action some years
ago. The rationalization is made that these are "wastelands", by
virtue of the presence of now degraded, old marsh or of land denuded
by scraping done prior to development.
Other areas where varying densities of residential development
could occur are the Stanley Ranch, zoned for residential; areas
near Cuttings Wharf; and lands in Sonoma County near Schellville.
In addition to direct loss of marginal and buffer habitat, the
effects of concentrated residential development on marsh habitat
typically include an increase in predation by domestic dogs and
cats, damage to adjacent habitat by bicycles and motorcycles, illegal
dumping and littering, other similar intrusive activities, and an
increase in non-point sources of water pollution and contamination
from urban runoff.
Residential and other urban development in the periphery of
the City of Napa and up into both Sonoma and Napa valleys makes an
indirect but significant contribution to the condition of the
marshes and sloughs. Sedimentation, from improper grading, filling,
vegetation removal, and change in rate of runoff is one of the
by-products of development. Land use regulation and enforcement
exert indirect control over this incremental impact. The actual
rate of sedimentation in the marshes can only be estimated where
obvious accretion and shoaling have occurred, generally long after
upland development has taken place.
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Commercial and Industrial Development
Present zoning permits commercial and industrial development
in the same general areas where residential growth has been so
rapid, that is, between State Route 12 and the Napa River. Large
billboards along the highway invite the land investor and developer
to make haste. The proposed expansion of the Napa Airport will
further catalyze industrial growth in this area. Industrial expan-
sion also is proposed for Guadalcanal Village, adjacent to Mare
Island Naval Shipyard. Already existing industrial uses on the
Napa River are 'the Kaiser plant (which manufactures pipes for
offshore drilling rigs and ships out products by barge), two
tanneries up the river, and a basalt plant above Kaiser.
The environmental effects of the industrial developments are
similar to those of concentrated residential. Habitat is lost and
air and water quality generally degraded, although controls over
air emissions and waste discharge have become more rigorous. Human
intrusion takes a somewhat different form, being less continuous
in industrial sites where activities are confined to working hours
and to working areas. Industrial fencing can further restrict
access to adjacent areas.
Control is needed over direct or accidental discharge of indus-
trial wastes into the river, accidental spillage of toxic substances
in transfer or transport, stockpiling of materials, dumping of
wastes, etc. And an adequate buffer zone of land is essential between
industrial areas and nearby wetland habitat.
Transportation
An essential concomitant of urban development is improved or
expanded highway systems, and this is cause for concern in the
Napa Marsh. Already direct cross valley linkage is being assured
by the new Highway 12 southern crossing. The effect of this route
will be to make more accessible some of the developable peripheral
lands, such as the Los Carneros area. Any widening of Highway 37
would require a significant amount of fill which would encroach on
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marshlands. While there is no imminent threat of widening, traffic
volume and demands for highway improvement will increase as develop-
ments take place and Highway 37 becomes an even more important North
Bay transportation link.
Another form of transportation--air travel--is presently limi-
ted by the size of the Napa Airport. A proposed runway extension
will expand the capability of the airport to accommodate small
jets. Impacts of airplane noise on wildlife have been studied but
provide little predictive information. Birds can present a hazard
to aircraft, however, and indirect impacts of the airport on the
adjacent marsh include water quality degradation from storm runoff,
one of the many incremental non-point sources of water quality
contamination on the river.
Solid Waste
Levels of urbanization are indirectly reflected in volumes of
solid waste generated. The traditional place to dispose of muni-
cipal wastes around the Bay Area has been the nearest marsh, too
often without proper engineering control. While the public con-
sciousness which made this possible for many years has changed
dramatically, the residue of "d umps " remains. For example, American
Sanitary Landfill operates a land fill east of the Napa River.
Under a federally mandated and funded program, Section 208 of the
1972 Federal Water Pollution Control Act, there is a new planning
process to study management practices concerning non-point sources.
This program will be regulated through Regional and State Water
Resource Control Boards and undoubtedly will have an affect on solid
waste disposal.
Agricultural Lands
Generally, agricultural uses have been found to be compatible
with the wildlife values of the marshes, and if any real problem
exists it is the possible piecemeal conversion of some of these
lands to a "higher and better" use--viz. residential or commercial/
industrial development. Most of the agricultural holdings are
leased and farmed by tenants.
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Conversion of grazing to vineyards on lands immediately
adjoining the marsh zone, e.g., Los Carneros, has had such effects
as increased sedimentation, reduction of spring freshwater flow
(now ponded for frost protection), as well as introduction of
competitive populations of pest species (e.g., starlings), and
replacement of habitat which serves as an extended resource to
marsh bird and waterfowl species. Clearing of riparian vegetation
from small draina~es, which are not protected by the Napa County
Riparian Ordinance further eliminates available Iisupport" habitat
for wetland species.
Agricultural runoff water carries a heavy nutrient load and
thus continues to contribute to eutrophication of the Napa River.
Leslie Salt Ponds
The present use of large areas of the marsh for salt production
is considered compatible with wildlife habitat. Any move toward
conversion of these wetlands to uses other than that of habitat will
present a significant problem to all the agencies with various
jurisdictions over the marsh (See Land Use and Ownership).
Flood Control
Major flood control projects involving channel modification,
dredging, and rip-rapping have been proposed for the Napa River. Nego-
tiations for appropriate mitigation measures focused on restoration
of diked former marshlands on the Stanley Ranch. In November of
1976, a referendum defeated the project. If any flood project takes
place, it will be of small scale and will be under the direct juris-
diction of Napa County Flood Control, rather than the U. S. Army
Corps of Engineers. Any project involving a loss of marsh should
include adequate mitigation proposals.
Maintenance Dredging and Spoils Disposal
A number of dredge spoil disposal sites have been tentatively
located at various points in the marshes, including Skaggs Island,
and have been studied in regard to engineering requirements and environmental
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effects. Dredging projects which would generate spoils are by no
means restricted to local channels but rather could include such
major projects as maintenance dredging of various naval facilities
and dredging of the Baldwin Ship Channel.
The major implication of spoil disposal is conversion of land use.
Not only would agricultural land be lost, but also land elevation
would be raised by filling, creating sites for other possible land
uses. The Department of Fish and Game and U. S. Fish and Wildlife
Service generally oppose filling of lands lying below Mean Higher
High Water.
Another inimical factor concerning dredging and spoils is the
resuspension of any heavy metals that exist in the spoils. In
addition, dredging disturbs, if not destroys, the benthic organisms
involved.
Natural Causes
Changes in the physical and biological conditions of the Napa
Marsh are caused not only by human actions but also by naturally
occurring phenomena. Erosion, sedimentation, and accretion of
sediments by plants are integral to the formation of marshes and
mudflats. These cannot be considered problems unless they are
accelerated unnaturally, or cause such dramatic shifts in physio-
graphy or vegetation that habitat is jeopardized or human use
(e.g., navigation) is inhibited.
There have been measurable changes in area extent and config-
uration of mudflats and Jlislands Jl within the slough/delta system.
Coon Island is an example of an island enlarged by accretion of
sediments. Recreational boating in some smaller sloughs is totally
dependent on high tides if channels are not maintained.
It is to the long-term benefit of the marsh, that land develop-
ment up the valley be regulated so as to reduce the process of
sedimentation. Where it does occur channel obstructions or constric-
tions should be physcially cleared to reduce shoaling.
Wind and wave action along the north shoreline of San Pablo
Bay is typically erosive. This is true also along the west faces
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of interior dikes and dikes bordering the east side of the Napa River
oriented north-south. Levee maintenance in such locations (including
those within salt ponds where erosion also occurs) is a continuing
problem .
Access
Public access is limited in many areas of Napa Marsh. Where
it does occur (for hunting, fishing, and other recreation) use is
of low intensity or limited to certain seasons; hence, a degree of
protection of wildlife habitat has been maintained because of
limited access. The converse of limited access, however, is
limited beneficial uses and educational and recreational oppor-
tunities in the marsh. It will be necessary to weigh relative
public benefits and impacts as access opportunities--e.g., boat ramps,
nature trails, interpretive centers, parking facilities, bicycle
and pedestrian paths, boardwalks, etc.--are planned for acquired
areas within the marsh that are given status as either ecological
reserves, management areas or refuges (viz. the San Pablo Bay
National Wildlife Refuge) .
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GRASSES
----,.......- X
Agrostis avenacea Pacific bentgrass X
Avena barbata Wild oats X
X
A. fatua
A. sativa Cultivated oats X
Bromus diandrus Ripgut X
X
X
B. moll-is Soft chess X
X
Cynodon dactylon Bermuda grass X
Deschampsia caespitosa ssp. beringensis Tufted hairgrass X X
Distichlis spicata yare stoloni.fei'a Saltgrass X X X X X X X
EchinochZoa crusgaZli Watergrass X
Elymus triticoides Ryegrass X
Elymus sp. X
Festuca arundinacea Reed fescue X
Hordeum deprp-ssum Alkali barley X X
H. gen1:culatum Mediterranean barley X X
H. leporinum Fa rmer' s foxta i 1 X
X
Lolil~ ~Altiflorum Wild ryegrass X X
X
X
L. perenne X
Phalart.~ sp. Canary grass X
X
Polypogon monspeliensis Rabbit's-foot grass X X X X X
Sorghum halepenne Johnsongrass X X
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GRASSES (Cont.)
Spartina [oZiosa Cordgrass X X X
Phragmi tp s commun is Reed X X X
CYPERACEAE
Carex barbarae X X
C. sitchensis X X
Cyperus eragrostis X X
Eleocharis sp. Spike rush X
Scirpus acutus X X X X X X X
S. americanus X X
S. californicus X X X X X
8. cernuus X X X
S. olneyi X X X X X X
S. robustus f'lkali bulrush X X X X X X X
JUNCACEAE
duncus balticus Baltic rush X X
rl. leseuri1: X X X
rJ. patens X
I I I f I I I I I I I
, I I I I I I I
,. I I I t I I I I I I I I I I , I I I ,
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HORSETAIL
Equisetwn sp. Horsetail X
NATIVE HERBS
Achillea borealis ssp. californica Yarrow X X
Amsinckia spectabilis Coast fiddleneck X
Artemisia douglasiana Mugwort X X X
Aster chilensis Aster X
Atriplex patula var. hastata Fat hen X X X X X X X
Calandrinia ciliata var. menziesii Red maids X
Cordylanthus mollis ssp. mollis So f t bird' s beak X
Cuscuta ceanothi Dodder X X
C. salina Salt marsh dodder X X X
Epilobiwn califo.rnicum Willow herb X
Eremocarpus setigerus Dove weed X X
Eschscholzia californica California poppy X
F.rankenia grandifolia Frankenia X X X
Cl.aux maritima Sea mi 1kwort X
Gnaphalium chilense Cudweed X
C. purpurewn Cudweed X
Grindelia hwnilis Gum plant X X X
Helenium bigelovii Sneeze-weed X X
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NATIVE HERBS {Cant.)
Heliotropium curassavicum var. oculatum Heliotrope X
Hemizonia lutescens Tarweed X
,]aumea carnosa Jaumea X X X X X X X
Limonium californicum Marsh rosemary X
Marah sp. X
Plantago hirtella var. galeottiana Plantain X
Potentilla egedii var. grandis Cinquefoil X X X X
Rumex salicifolius Native dock X
Ruppia maritima Widgeon grass X
Salicornia bigelovii Annual pickleweed X X X
S. virginica Pickleweed X X X X X X
Scrophularia californica California bee-plant X X
Senecio hydrophilus Swamp senecio X x
Sida hederacea Alkali mallow X X
Solidago occidentalis Marsh goldenrod X X X
Triglochin maritima Arrow-grass X X X
Typha angustifolia Cattails X X X X X
Typha latifolia X X X X X X
INTRODUCED HERBS
Amaranthus spr. Amaranth X
I I I I I I I I I I t I I I
, I I I I
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INTRODUCED HERBS (Cont.)
Anthriscus caulcalis Bur-chervil X
Apium graveolens Wild celery X X X
Asparagus officinalis Asparagus X
Atriplex semibaccata Australian saltbush X
Brassica geniculata X
B. n1:gra Black mustard X
Calystegia sepium ssp. limnophila Climbing morning glory X X X X
Carduus pycnocephalus X X X
Centaurea solstitialis Yellow star thistle X X X
Chenopodiznn album Lamb's quarters X
C. macrospermwn Var. farinosum Pigweed X X X
Cichorium intybus Chicory X X
Cirsiwn vulgare Bull thistle X X X
Conium maculatwn Poison hemlock X
Convolvulus arvense Bindweed X X X
Cotula coronopifolia Brass buttons X X X X X X X
DaUCU8 carota Wild carrot X
Dipsacus sativus Fuller's teasel X X
Erodiwn botrys Filaree X X
Foeniculu.m vulgare Sweet fennel X X
Galiwn sp. Bedstraw X
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INTRODUCED HERBS (Cant.)
Geranium dissectum Geranium X X
Hypochoeris radicata Hairy catts ear X X
Kic k.~·ia spur1:a Fluellin X
Lactuca serriola Prickly lettuce X X X
Lat hyrus sp.
Lepidium latifol,1:um Peppergrass X X X X
Lotus cornl:cu latus X X
Malva nicaensis Cheeseweed X X
M. parviflom X
Medicago hisp'Z:da Bur clover X X
Me l iotus a Ibus White sweet clover X X X
M. indicus Yellow sweet clover X X X
Picris echioides Bristly ox-tongue X X X
Plantago lanceolata Plantain X X
Polygonum arenastrum Knotweed X X I X
Raphanus sativus Wild radish X X X
Rumex acetosella Sheep sorrel X X
R. crispus Curly dock X X X X
Scandi.x pecten-veneris Shepherd's needle X
Senecio vulgariB Groundsel X X X
Silybum marianurn Milk thistle X X X
I I I I I I I I I I I I I
I I I I I I
I I I I I I I I I I I I r I I I I I I
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INTRODUCED HERBS (Cont._)
Solanum nodiflorum Nightshade X X
Sonchus asper Sow thistle X
S. olemceus X
Spergula arvensis Spurrey X
Spergularia media Spergularia X X X X X
s. rubra X
S. villosa X
Tetragonia expansa New Zealand spinach X
Tragopogon porrifolius Oyster plant X v1\
Vicia app. Vetch X X
Xanthum s f;rumar1:wn Cockle-bur X X
SHRUBS
Baccharis pilularis var. conaanguinea Coyote brush X X
HeteromelAs arbutifolia Christmas berry X
Rhus diversiloba Poison oak X
Rosa cal;"1:fornica California rose X
Rubus dl:SCO lor Himalaya blackberry X X
Sal{x h1:ndsiana Willow X
s. lasio lepis Arroyo willow X
Sambucus coerula Blue elderberry X X
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TREES
Acacia decurrens Wattle X
Ao metanoxylon Blackwood acacia X
Aesculus californica California buckeye X
Eucalyptus globulus Blue-gum eucalyptus X X
Eucalyptus spp. Eucalyptus X X
Quercus agrifolia Coast live oak X
Q. garryana Oregon oak X
Q. lobata Va 11 ey oak X
Robinia sp. Locust X
Schinus molle California pepper tree
Umbellularia californica Ca 1i forni a bay X
t I I I I I I I I I
I I I I I I I I I
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CYANOPHYTA: Blue-green algae
Lyngbya
Mel')ismopedia
Microcystis
Oscillatoria
CHLOROPHYTA: Green algae
Actinastrum
Ankistrodesmus
Closteriopsis
Closteriwn
Dictyosphaerium
Enteromorpha
Pediastrum
Scenedesmus
Tetrastrum
CHRYSOPHYTA: Diatoms
Actinoptychus
Amphiprora
Amphora
Asterionella
Baci l Zaria paradoxa
Biddulphia
CampyZodiscus
Coscinodiscus
Cyclotella
Cy lindrotheca
Cymbella
Diatoma
Fragilaria
A-9
Gomphonema
Gyrosigma
Hydroseria
Melosira sp. (l and 2)
M. dis tans
M. varians
Navicula
Nitzschia sp.
N. closterium
N. sigma
Pleu:Posigma
Rhoicosphenia
Rhopalodia
CHRYSOPHYTA: Diatoms (Cont.)
Skeletonema
Stephanodiscus
Surirella
PYRRHOPHYTA
Dinophyceae
EUGLENOPHYTA
Euglena
Synedra
Thalassiosira
Triceratwn
APPENDTX A
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Source: Gustafson, J.F. and R.C. Carter. 1976. Marine biological
study - Napa River. Napa Sanitation District.
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LICHEN OBSERVED ON BACCHARIS PILULARIS IN THE NAPA MARSH
Caloplaca sp.
Candelaria concolor
Evernia prunastri
Lecidea sp.
PaPlTlelia caperata
P. flaventior
P. glabra
P. sulcata
Physcia adescendens
Ramalina farinacea
R. leptocarpha
R. menziesii
Usnea sp.
Xanthoria polycarpa
Source: Identifications by Rockford Thompson.
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FISH OF NAPA RIVER AND NAPA MARSH SLOUGHS
Life History Notes
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ACIPENSERIDAE: sturgeons
Acipenser sp.*
White or green sturgeon
CLUPEIDAE: herrings
AZosa sapidissima
American shad
Dorosoma petenense
Threadfin shad
SALMONIDAE: trouts
SaZmo gairdnerii gairdnerii
Steel head (sea-run rainbow trout)
OSMERIDAE: smelts
Hypomesus transpacificus**
Delta smelt
Spirinchus thaZeichthys**
Longfin smelt
* =;collected~ in Napa River
** =·collected~ in Napa Marsh Sloughs
Anadromous species; two species present in San Pablo Bay-
Delta area; sport fishing species.
Introduced into Sacramento-San Joaquin Delta; feed on
plankton; schooling species; spawn in open water and near
shore.
,Anadromous; spend 1-3 years in sea, then return to
coastal streams where originally hatched to spawn; not
obligatoryanadromous.
All others collected in both areas.
I I , I I I I I I I I I I I I I I I I
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CYPRINIDAE: minnows and carps
Cyprinus carapio
Carp
Pogonichthys macrolepidotus
Splittail
Ptychocheilus grandis
Sacramento squawfish
CATOSTOMIDAE: suckers
Catostomus occidentaZis
Western (Sacramento) sucker
ICTALURIDAE: freshwater catfishes**
IctaZurus catus
White catfish
COTTIDAE: sculpins
Leptocottus armatus
Pacific staghorn sculpin
* =·collected~ in Napa River
** =·collected only in Napa Marsh Sloughs
Introduced species; omnivorous feeders; disturb bottom
mud by "rooting"; considered a pest fish; prolific breeders.
Fresh to brackish water species; probably feeds on insects
and plankton; minor forage species.
Freshwater species; preys on small steelhead and resident
trout; prefers areas of clear waters; associated with
smallmouth bass.
Bottom feeding species; scavengers; are forage for predator
fishes; Sacramento-San Joaquin drainages.
Warmwater, sport species; fresh-brackish waters; most com-
mon catfish of Sacramento-San Joaquin Delta.
One of most common bottom dwelling fishes in San Pablo-
Suisun Bays; bottom feeders on invertebrates as well as
other fishes.
All others collected in both areas.
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SERRANIDAE: sea basses
lvtorone saxati Zis
Striped bass
CENTRARCHIDAE: sunfishes
Micropterus dolomieui
Smallmouth bass
EMBIOTOCIDAE: surfperches
Hystepocarpus tpaski
Tule perch
PLEURONECTIDAE: righteye flounder
Platichthys stellatus
Starry flounder
* =·collected~ in Napa River
** =·collected only in Napa Marsh Sloughs
Anadromous; introduced; juveniles feed mainly on Neomysis;
Napa and Suisun Marshes important nursery areas.
Introduced originally in Napa River; warmwater, game
species; prefer clear, swift waters.
Freshwater species; bears live young; small populations.
All others collected in both areas.
I I I I , I I I t I -I I I I I I I I I
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Oct. Feb. June Oct. Feb. June Sept Feb. Totals1973 1974 1974 1974 1975 1975 1975 1976
CLUPEIDAE: herrings
Alosa sapidissima 16American shad 2 - 2 - - - 3 9
Clupea harengus pallasii 3Pacific herring - - - - - - - 3
Dorosoma petenense 11 3Threadfin shad 19 1 - 4 63 - 12 14
ENGRAULIDAE: anchovies
Engraulis mordax 11Northern anchovy 1 - 10 - - - - -
SALMONIDAE: trouts
Salmo gairdneri
Steel head (sea-run rainbow trout) 1 4 - - 10 1 - 7 23
OSMERIDAE: smelts
Hypomesus transpacificus
Delta smelt - 456 26 - 3 1 - 2 488
Spirinchus thaleichthys 124Longfin smelt 1 43 45 - 7 6 - 22
CYPRINIDAE: minnows and carps
Cyprinus carpio [1J
Carp - 4 14 - - 8 - - 26
Orthodon microlepidotus
Sacramento blackfish 1 1
Pogonichthys macrolepidotus
Sp1ittai1 - 26 31 5 26 40 - 1 129
Ptychocheilus grandis
Sacramento squawfish - - 1 - - 1 - -. 2
CATOSTOMIDAE: suckers
Catostomus occidentalis
Western (Sacramento) sucker - 3 8 - 1 17 - - 29
ATHERINIOAE: si1versides
Atherinopsis californiensis 9Jacksme1t 9 - - - - - - -
GASTEROSTEIOAE: sticklebacks
Gasterosteus aculeatus
Threespine stickleback - 1 4 - 1 - - - 6
SYNGNATHIDAE: pipefishes and seahorses
Syngnathus leptorhynchus 1Bay pipefish - - - 1 - - - -
GOTTLDAE: sculpins
Leptocottus armatus
Pacific stag horn sculpin 1 1 124 2 - 46 2 5 181
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I Oct. Feb. June Oct. Feb. June Sept. Feb.
I 1973 1974 1974 1974 1975 1975 1975 1976
Tota 1s
I
I SERRAN IDAE: sea basses
I ;ilorone Sr.l..Xa";'"'.,, l~~.3
!
I Striped bass 55 175 382 390 212 208 195 55 1672
I
I
1
CENTRARCHIDAE: sunfishes
I ArchoD[i-:;es iJ:,~errup tus
I
I Sacramento perch - - - - - - - 12 12I
I [;ecomis 1'":72crQchirusi
i B1ueg i 11 - - 2 - - - - - 2
I
I SCIAENIDAE: drums
I !Jenyoner'TUs ZineatusWhite croaker - - 1 - 2 - - 1 4
EMBIOTOCIDAE: surfperches
C·yrrc:.togaster aggregata
1 4 1Shiner perch - - - - - 6
Hysterccar?us traski
Tule perch 3 25 3 24 61 7 38 40 201
GOBIIDAE: gobi es
Acanthogobius .,~"Zavimanus
3 6 28 35 2 79 74 246Yel10wfin goby 19
BOTHIDAE: 1efteye flounders
Ci tharich thy s s ;;~:gmeu.s
1Speckled sand-dab - - - - - - 2 3
PLEURONECTIDAE: righteye flounders
?!atichthys s te l :atus
Starry flounder 17 5 14 4 4 8 1 9 62
8-5
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Scientific Name Common Name
Occurrencell
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REPTILES
Chelonia: turtles and tortoises
Clemmys marmorata Western pond turtle
Squamata: lizards and snakes
X
..
-
..
..
-
Coluber constrictor
Contia tenuis
Crotalus viridis
Diadophis punctatus
Eumeces skiltonianus
Gerrhonotus coeruleus
Gerrhonotus multicarinatus
Lempropeltis getulus
Phryr~soma coronatum
Pituophis melanoleucus
Sceloporus occidentalis
Thamnophis couchi
Tham~pphis elegans
Thamnophis sirtalis
AMPHIBIANS
Caudata: salamanders
Ambystoma tigrinum
Jneides flavipunctatus
Aneides lugubris
Batrachoseps attenuatus
Racer
Sharp-tailed snake
Western rattlesnake
Ringneck snake
Western skink
Northern alligator lizard
Southern alligator lizard
Common kingsnake
Coast horned lizard
Gopher snake
Western fence lizard
Western aquatic garter
snake
Western terrestrial garter
snake
Common garter sna ke
Tiger salamander
Black salamander
Arboreal salamander
California slender
salamander
X
X
X
xV
X
X
X
X
X
X
X
X
X
x
X
X?J
X
x
..
..
lIProbability gradient, greatest to least.
ZlPrimary habitat in uplands west of Tolay and Sonoma Creeks .
c- "l
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-Amphibians: Caudata (Cont. )
Ensatina eschscholtzi Ensatina X
Taricha granulosa Rough-skinned newt X -
Taricha torosa California newt X
Anura: frogs and toads
Bufo boreas Western toad X
Hy la regi l la Pacific tree frog X ..
Rana au:rora Red-legged frog X'£/
Rana boy lei Foothill yellow-legged frog x'l!
..
Rana catesbeiana Bullfrog X
Scaphiopus hammondi Western spadefoot toad X
WIlt
1/ Probability gradient, greatest to least.
~/ Reported from 2 miles southwest of Napa and Dry Creek northwest of Napa.
l! Primary habitat in uplands west of Tolay and Sonoma creeks.
SOURCE: Brown, Charles W. 1976.
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Yearly Count By
Habitat Type
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C U1 ::E roOJ ~ '"'0 Cl.
o =:J r--
- > roU1 ..c cU1 ~ ~ ro 4- 'r- '=' "'0 U1 ra ~
to ra ro~ "'0 a:::: 'r- c:: s.. r--
-OJ~ OJO =:J X 0 ro 0.. ro
(/) (/) Cl- ..... ::E~ o Cl. ::E ::> V)
GAV I IDAE
Red-throated loon Gavia stelZata l~R - - - - - 1
PODICIPEDIDAE
Horned grebe Podiceps auritus \~R Nov/7 - - - - 11
Eared grebe P. nigricollis WR ~'a r/ 141 - - - - 251
~~estern grebe Aechmophorus occiden- WR Dec/16 41 4 - - 25
talis
Pied- bill ed grebe Podilymbus podiceps R Oct/81 2 - - - 124
PELECANIDAE
White pelican Pelecanus erythrorhyn- ~1 Sept/532 .. 10 788
chos
PHALACROCORACIDAE
Double-crested cormorant Pha lacrocorax auri tus R Jul/580 117 19 9 - 1387
ARDEIDAE
Ameri can flamingo Phoenicopterus ruber V Sept/1 - - - - 1
Great blue heron Ardea herodias R Nov/34 17 6 3 9 174
Common egret Casmerodius albus R Sept/138 47 - 13 12 459
Snowy egret Egretta thula R Ju1/137 43 4 13 2 461
Black-crowned night Nycticorax nycticorax R Jul/64 63 2 52 2 121
heron Oct/GO
American bittern Botaurus lentiginosus R Jan/2 - - 10 - -
ANATIDAE
Whistling swan Olor co lwnbianus WR Dec/50 50 - - - -
Canada goose Branta canadensis WR Jan/7 - - - 7 -
Surface Feeding Ducks:
r~a 11 ard Anas platyrhynchos R Sept/49l 54 34 35 4 608
Gadwa 11 Anas streper:a R Dec/300 - 650 - 2 72
Pintail Anas acuta R Sept/1040 40 535 - - 6055
Green-winged teal Anas crecca carolinen- ~~R Nov/a7 20 125 - - 32'
sis I
American wigeon Anas americana WR Dec/2422 42 675 - - 3359
*Seasonal Status Symbols: R permanent resident; WR = winter resident; SR summer resident;
M migrant; V = vagrant.
0-1
Yearly Count 8y
Habitat Type
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ANATIDAE (C ont. )
Surface Feeding Ducks:
Northern shoveler Anas clypeata WR Nov/2265 114 4905
- - 3729
Cinnamon teal Anas cyanoptera M Sept/45 13 49 13 2 86
May/57
oi vin9 Ducks :
Redhead Aythya americana WR Dec/130 - - - - 142
Canvasback Aythya vaz'isineria ~~R Nov/3523 3339 1870 40 - 7179
Mar/3082
Scaup Aythya spp. l~R r·1ar/749 195 12 - - 1318
Corranon goldeneye BucephaZa c langu la WR Dec/6 17 - - - 1
Bufflehead Bucephaz'a albeola WR Dec/75 2
- - - 211
Stiff-tailed ducks:
Ruddy duck Oxyura jamaicensis R Mar/2480 1503 1654 - - 7009
Fish ducks:
Red-breasted merganser MerAgus serrator r-.' -Nov /20 1 50 - - 24
May/50
CATHARTIDAE
Turkey vulture Cathartes aura R Oct/19 5 no 22 82 31
Ju1/18 data
ACCIPITRIDAE
no
White-tailed kite Elanus Zeucurus R Dec/16 4 data 40 58 8
Red-tailed hawk Buteo jamaicensis R Nav/6
-
II
-
29 2
Rough-legged hawk Buteo lagopus WR - - II - 1 -
Marsh hawk Circus cyaneus R Dec/27 12 II 56 94 27
FALCONIDAE
American kestrel Falco spar"Jarius R Sept/16
-
II 8 59 1
PHASIANIDAE
Ri ng-necked pheasant Phasianus cOlchicus R JaniS
- - 7 11 -
RALL IDAE
Clapper rail Rallus longirostris R
- - - 6 - 7
*Seasona1 Status Symbols:
BIRDS OBSERVED IN NAPA MARSHES, 1975-76
R = permanent resident; WR = winter resident; SR
M= migrant; V = vagrant.
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Yearly Count By
Habitat Type
" 1-J
..c:c V')
Conmon Name Scientific Name 1-J='
c -0
,.... C 0 lI) 0 C
COiC OU 1-JS- .,.. 0
c V') :E co QJ 1-J "0 a..
o ='
,.... ,.... > co lI) J:: C
lI)1-J ~rd ~.,.. -0 "0 V') co 1-J
co co ro1-J "00::: .,.. C s- ,.... ,....QJ1-J OJ 0 :J >< 0 co a. ro
V') V') 0..1- ::E:~ 00.. ::: => V')
RALL IDAE (Can t. )
American coot FuZica americana R Mar/5993 1016 1057 7 30 13395
CHARADRIIDAE
Semipalmated plover Charadrius semipalmatus ~~ r',1ay/22 - - - - 22
Snowy plover C. aZexandrinus M Sept/12 12 - - - 1
Killdeer C. vociferus R Mar/33 7 - 70 105 28
Black-bellied plover PluviaZis squatarola M ~1ar /697 506 - - 191 1358
SCOLOPAC IDAE
Common snipe CapelZa gallinago M Apr/2 1 - 1 - -
Long-billed curlew Numenius americanus R Sept/191 55 - - 29 275
\'Jhimbrel N. phaeopus M Jul/3 4 - - - -
Willet Catoptrophoru.s semi- R Mar/596 865 - 1 1 2729
palmatus
Greater yellowlegs Tringa melanoleuca M - 1 - 1 - -
Red knot Calidris canutus pufa M Nov/12 - - - - 12
Sandpiper, Unidentified - - 4340 - 45 - 1326~
Least sandpiper C. minutilla ~~R Mar/75 - - - - 135
Dun1;n C. alpina WR Dec/3282 418 - 20 131 9218
Western sandpiper C. mau:t'i WR Apr/2028 43 - - - 3943
Dowitcher, Unidentified - - 932 - - - 1427
Short-billed dowitcher LimnocWomus griseus M Nov/430 I - - - - 790
Long-billed dowitcher L. scolopaceus M Sept/364 20 - - 2 616
r~a rb1ed godwi t Limosa fedoa WR Nov/700 847 - - 6 2086
REC URV I RO STR IIDAE
American avocet Recurvirostra americana R - 1266 - 2 - 9789
Black-necked stilt Himantopus mexicanus R - 22 - - 11 916
PHALAROPODIDAE
Red phalarope PhaZaropus fulicarius M May/125
- -
- - 132
Wilson l ? phalarope Steganopus tricolor M Sept/181
- - - -
181
Northern phalarope Lobipes lobatus r~ Sept/355 - 30 - - 675
*Seasonal Status Symbols: R = permanent resident; WR = winter resident; SR = summer resident;
M= migrant; V = vagrant.
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Yearly Count By
Habitat Type
........... 4-1
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LARIDAI
Gull, Unidentified
- - 3271 638 244 698 3485
Bonapart's gull Larus philadelphia WR Dec/1161 135
- - - 2155
California gull r californicus R Aug/1410 1392 25
-
1101 566.w.
Glaucous-winged gull L. gZaucescens R Apr/184 309 3
- 1 9
Herr; ng gull L. argentatus M r~ar/l 00 133
- - - 32
Mew gull L. canus WR May/20 30
- - - 2
Ring-billed gull L. de lCllJarensis vIR Apr/251 870 141 - - 237
Western gull L. occiden taZis R Jul/686 455 20 2 751 229
Caspian tern Sterna caspia M Jul/389 17 - 3 3 673
Forster's tern Sterna forsteri M Jun/366 27
- -
1 1041
COLUMBIDAE
Rock dove CoZumba Zivia R Apr/14 4 - - 49 -
t10 urn i ng do ve Zenaida macroura R ~·1ar /7
- -
10 18
-
TYTONIDAE
Ba rn owl Tyto alba R May/2
- - 1 2 -
STRIGIDAE
Short-eared owl Asio flCl7l1J?7eU8 WR Feb/2
- - -
2
-
TROCHILIDAE
Hummingbird, Uniden.
- - - - - 1 -
PICIDAE
Common flicker Colaptes a'lA.'Patus R Dec/2
- - 2 4 1
TYRANNIDAE
Black phoebe Sayomis nigricans R
- - -
1 2 -
Say's phoebe S. saya WR
- - -
1 2
-
ALAUDIDAE
Horned 1ark· Eremophila alpestris R May/31
- - -
56 7
-
_.
-
*Seasona1 Status Symbols: R = permanent resident; WR = winter resident; SR
M= migrant; V = vagrant.
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Yearly Count By
Habitat Type
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HIRUNDINIDAE
Swallow, Unidentified - - - - 3 - -
Barn swallow Hirundo rustica SR Oct/102 55 - 31 401 188
Cliff swallow Petrochelidon pyrrhon- SR May/82 14 - 75 137 26
ota
Tree swallow lridoprocne bicolor R May/2l 2 - - 38 3
Violet-green swallow Tachycineta thalassina SR - - - - 1 -
CORVIDAE
Common crow CorvU$ braohyrhynohos R Oct/30 - - - fi) -
COrmlon raven C. corax R Dec/4 - - - 8 -
TROGLODYTIDAE
Long-billed marsh wren Cistothorus palus.tris R Feb/4 - - - 17 3
MI~lIDAE
Mockingbird Mimus polyglottos R Jun/3 - - - 14 -
TURDIDAE
Ameri ca n robin Turdus migratorius R - - - - 1 -
MOTACILLIDAE
Water pipit Anthus spinoletta WR Dec/6 - - - 6 -
LAN I IDAE
Loggerhead shrike Lanius ludovicianus R Feb/4 - - - 24 -
STURNIDAE
Sta rl i n9 Sturnus vulgaris R Dec/955 - - - 2330 -
PARULIDAE
C0Jm10n yellow throat Geothlypis ,trichas R Oct/2 - - 2 -
PLOCEIDAE
House sparrow Passer domestiaus R Jun/19 - - - 42 -
*Seasonal Status Symbols: R permanent resident; WR = winter resident; SR summer resident;
M migrant; V = vagrant.
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Yearly Count By
Habitat Type
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ICTERIDAE
Brewer1s blackbird Euphagus cyanocephaZus R Nov/3295 5
- 619 826... -
Red-winged blackbird AgeZarius phoeniceus R Apr/658
- - 373 2322 10
Brown-headed cowbird MoZothrus ater R Apr/5
- - - 7 -
Western meadowlark SturnelZa neglecta R Jan/47l 4
- 79 1251 22
Tricolored blackbird Agelarius tricolor R - - - 1 - -
FRINGILLIDAE
Purple finch Carpodacus purpureus V Nov /32
- - - 32 -
House finch C. mexicanus R Mar/38l - - 22 1572 5'
Lesser goldfinch Cardue lis psa l tPia R Feb/3 - - - 3 -
American goldfinch C. tristis R Jul/l1 - - 1 11 -
Brown towhee Pipilo fuscus R
- - - - 1 -
Song sparrow Melospiza melodia R Dec/2l5 8 - 76 369 5
\~h i te-crowned sparrow Zonotrichia leucophrys R Dec/75
- - 18 184 -
Chipping spa rrow Spizella passerina V Oct/10
- - - 10 -
Savannah sparrow Passerculus sandwichen- R .Dec/51
- - 1 ffi -
sis
Golden-crowned sparrow Zonotriahia atricapilla WR Apr/4 - - - 4 -
*Seasonal Status Symbols: R permanent resident; WR winter resident; SR summer resident;
M migrant; V = vagrant.
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BIRD CENSUS METHODOLOGY
The Department conducted a year-long bird census from the first
of September 1975 through the middle of August 1976, in representative
habitat types found throughout the Napa Marsh. Twenty-four biweekly
counts were conducted, one at the beginning of each month and one near
the middle of each month.
Thirty-two observation points were established for the counts,
17 of which were accessible by boat and 15 of which were accessible
by automobile. These 32 observation points represent the five major
habitat types found within the historic margins of the Napa Marsh.
The habitat types and the number of observation points per habitat
type are: salt ponds, 15; mudlfats shoreline, 6; reclaimed upland,
8; oxidation pond, 1; and marsh vegetation, 2.
Complete biweekly counts were accomplished each month for the
land census portion of the survey. However, because of inclement
weather the boat census portions of the survey were sometimes incom-
plete or one entire biweekly count during a given month was not
conducted.
Care was taken to establish the observation points and to
survey from these same points each time. Birds were identified to
species whenever possible. When positive species identification was
impossible, birds were tallied by family. Birds beyond the range
for identification to family were not counted.
The amount of time spent at one observation point varied with
the number of birds using the area. If no birds were visible at an
observation point, only five minutes were spent at the area. Person-
nel were equipped for the survey with 7 x 35 power binoculars and a
variable 15 to 60 power spotting scope .
Counts on salt ponds were conducted from the levees with primary
attention expended upon identifying birds using the ponds. Whenever
possible, birds in flight and upland birds using levee habitat along
the salt ponds were identified and included in these counts. Mudflat
shoreline counts were conducted from levee tops during the land census
0-7
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and from either the levee tops or boat during the boat census. The
upland surveys were conducted from the levee tops or along the roads
which transect some of the larger tracts of reclaimed land. The
oxidation pond was surveyed from a road top levee immediately adja-
cent to the pond; the marsh vegetation was surveyed from a levee top.
Stations A and B (oxidation and upland) were combined, as were
stations C and D (saltpond and upland) because it was felt that the
upland birds could be separated from the saltpond and oxidation pond
data. Observation points 12 and 13 were combined (saltpond-mudflat) ,
with their data incorporated into saltpond and mudflat habitat types.
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Observation
Point
BIRD OBSERVATION STATIONS
Area
APPENDIX D
Primary
Habitat*
1 Little Island--west 0
2 Napa & South Slough junction X
.,
3 Island No. 2--near Lackman 0
Club
4 Island No. 2--south 0
5 Knight Island--northwest 0
6 Knight Island--at footbridge 0
..
7 Island No. l--at footbridge ~
8 Knight Island--southeast (DFG 0
., dock)
9 Dutchman S1 . & Napa River X
"-
1a Knight Island--northeast 0
11 Russ Island--cormorant rookery 0
12 Russ Island--east X
13 Russ Island--east 0
14 Coon Island---south X
-
15 Appleby Bay 0
16 Little Island--east 0
'. 17 Russ
Isl and-·~west 0
-----...
- * a = salt pond
X = mudflat~shoreline
.. ~ r eel a i. nl ed upland=
-
0-9
BIRD OBSERVATION STATIONS
APPENDIX 0
Observation Area PrimaryPoint Habi tat*
A Airport Road +
B Airport Road ~
C Green Island Road 181
0 Green Island Road 0
E Eucalyptus Road (dump) X
F Donner Pass Road X
G Island No. l--·ea st of 1evee 181
H Island No. 1- -ne corner of pond 0
I Island No. l--south end of pond 0
J Skaggs Island-·-·near guard
stati.on O§
K Skaggs Island--·near bridge at
Rainbow St. ~
L Tubbs Island--north ~
M Tubbs Island--south a
N Tolay Creek--near R/R trestle #
0 Fa i rvi 11 e ...·-,near cattle loader
in field #
L
-
-
-
-
* 0 - . salt·pond
X mud f 1a t _. s h_o r eli ne •- .
fJ = reclatmed up 1a nd
+ = oxi.dation pond
# marsh vegetation
..
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Scientific Name
NAPA MARSH--MAMMALS
Common Name
APPENDIX E
Occurrence!!
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lIProbability gradient, greatest to least.
Marsupialia: marsupials
Didelphis marsupialis
Insectivora: insectivores
Scapanus Zatimanus
Sorex vagrans
Chiroptera: bats
Eptesicus fuscus
Lasiurus cinereus
Myotis caZifornicus
Myotis lucifugus
Lagomorpha: rabbits
Lepus caZifornicus
SylviZagus bachmani
Rodentia: rodents
CiteZZus beecheyi
Microtus caZifornicus
Mus muscuZus
Neotoma fuscipes
Ondatra zibethica
Peromyscus manicuZatus
Rattus norvegicus
Reithrodontomys raviventris
halicoetes
Sciurus griseus
Sciurus niger
Thomomys bottae
Opossum
California mole
Vagrant shrew
Big brown bat
Hoary bat
California mYO~lS
Little brown myotis
Blacktail jackrabbit
Brush rabbit
California ground squirrel
California vole
House mouse
Dusky-footed woodrat
Muskrat
Deer mouse
Norway rat
Salt marsh harvest mouse
Western gray squirrel
Eastern fox squirrel
Valley pocket gopher
x
x
x
x
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
Scientific Name
Carnivora: carnivores
Bassariscus astutus
Canis Zatrans
Lynx rufus
Mephitis mephitis
Mustela frenata
Muste Za vison
Phoca Zotor
Procyon Zotor
SpiZogaZe putorius
Taxidea taxus
Urocyon cinereoargenteus
Artiodactyla: hoofed mammals
OdocoiZeus hemionus
NAPA MARSH--MAMMALS
Common Name
Ringtail
Coyote
Bobcat
Striped skunk
Longtail weasel
Mink
Harbor seal
Raccoon
Spotted skunk
Badger
Gray fox
Mule deer
APPENDIX E
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SOURCE: Arnold, John
Schaub, Davi'd
1976; Detrich, Phil
1971 .
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PLANKTONIC AND BENTHIC INVERTEBRATES
COLLECTED IN THE NAPA RIVER
CNIDARIA: Coelenterates
Medusae - unidentified sp.
Obelia
NEMATODA: Roundworms
Unidentified sp.
ROTIFERA: Rotifers
Brachionus
Unidentified sp.
ANNELIDA: Segmented worms
Polychaeta; bristle worms
Eteone lighti
Heteromastus 'filiformis
Neanthes succinea
Polydora socialis
Streblospio benedicti
Polydora ligni
Oligochaeta
ARTHROPODA: Arthropods
Crustacea: Crustaceans
Branchiopoda
Daphnia sp.
Ostracoda: Ostracods
Cypris larvae
Copepoda: Copepods
Calanoida - unidentified sp. nauplii
Cyclopoida - unidentified sp.
Cyclops sp.
Cyclops varicans
Cyclops viridus
Harpacticoida - unidentified sp.
Cirripedia: Barnacles
Balanus improvisus
BaZanus sp. nauplii
Mysidacea: Mysids
Neomysis mercedis - opposum shrimp
Unidentified sp.
F-l
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PLANKTONIC AND BENTHIC INVERTEBRATES
COLLECTED IN THE NAPA RIVER
page 2 of 2
ARTHROPODA: Crustacea (Cont.)
Amphipoda: Amphipods
Corophium sp. - scuds
Ampelisca milleri
Caprellidae
Unidentified sp.
Decapoda: Decapods
Natantia: swimmin~ types (shrimp)
Syncaris pacifica
Caridean larva - unidentified sp.
Reptantia: walking types (crabs)
Hemigrapsus oregonensis - mud crab
Brachyuran larvae - unidentified sp.
MOLLUSCA: Mollusks
Bivalvia: Bivalves
Macoma nasuta - bent nose clam
Macoma balthica
Mya arenaria - softshell clam
SOURCE: Modified collection information from: Gustafson, J.F. and
R.C. Carter. 1976. Marine Biological Study--Napa
River. Prepared for Napa Sanitation District.
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Planthoppers, and allies)
Aphi ds
Leafhoppers
-
-
-
Order
Family
Genus species
Hemiptera
Miridae
TrigonotyZus brevipes
T. ruficernis
Lygus pratensis
Saldidae
SaZduZa sp.
Corixidae
Trichocorixa reticuZata
Homoptera (Aphids, Leaf- and
Aphididae: numerous species
Cicadellidae
DeZtocephaZus sp.
Empoasca sp.
Delphacidae
ProkeZisia sp.
Psyllidae
AphaZara sp.
Coleoptera
Chrysome1i.dae
Monoxia morosa
D1:abrotlca ap.
Lathridi.idae
Corticaria sp.
Heteroceridae
Heterocerus sp.
Common Name
True bugs
Leaf bugs
Shore bugs
\~a terboatmen
Planthoppers
Psyllids
Beetles
Leaf beetles
Minute brown scavenger
beetles
Variegated mud~loving
beetles
F-3
Order
Family
Genus species
Diptera
Tipulidae
Gonomyia vipgata
Psychodidae
Psychoda sp.
Culicidae
Aedes squamiger
A. dorsalis
Culex tarsalis
Chironomidae
Chironomis sp.
Pseudosmittia sp.
Therevidae
Psilocephala sp.
Enlp; di dae
Drapetis sp.
Delichopodidae
Hydrophorus praecos
H. innotatus
Pelastoneurus cyanus
Parasyntormon sp.
Syrphidae
Syrphus sp.
Otitidae
Chaetopsis massyla
Melieria occidentalis
Sphaeroceridae
Leptocera sp ..
Tethinidae
Pelomyiella melanderi
Pelomyia coronata
Canaceidae
Canace ald~ichi
F-4
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Common Name
True flies
Crane flies
Moth flies
Mosquitoes
Midges
Stilleto flies
Dance flies
Long legged flies
Hover flies
Picture wing flies
Small dung flies
Tethinid flies
Beach flies
-
-
-
-
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Order
Fami ly
Genus species
Diptera (Continued)
Ephydridae
Ephydra riparia
E. cinera
MesiZZus (=GymnopaJ bidentatus
LamproscateZZa quadrisetosa
ScateZZa Zaxa
S. stagnaZis
NeoscateZZa setosa
Drosophilidae
Scaptomyza terminaZis
Chloropidae
Meromyza pratorum
SiphoneZZa sp.
Cetema sp.
OcineZZa sp.
Anthomyzidae
Anthomyza sp.
Muscidae
Musca domestica
Fannia canicuZaris
Anthomyi i dae
Scatophaginae
Calliphoridae
Phaenicia sericata
Hymenoptera
Apidae
Apis melifera
Bremus occidentalis
Vespidae
VespuZa diaboZica
Iehneumonidae: uniden. spp.
Braconidae: uniden. spp.
Chalcidoidea: uniden. spp.
F-5
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Common Name
Shore flies
Pomace flies
Fruit flies
Anthomyzid flies
House flies and allies
Anthomyiid flies
Blow flies
Bees, Wasps, and allies
Bees
Yellow jackets or paper
wasps
Ichneumon wasps
Braconid wasps
Chalcid wasps
D Open Water
Mudflat
Tidal Marsh
Disturbed Marsh
Salt Ponds
II Agriculture
~ Windrows
Sewage Pond
PLATE #3:
Napa Marsh Habitats
Solid Wastes
8 Dikes
